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EDITORIALS AND ANNOTATIONS 


CONGENITAL DISLOCATION OF THE HIP 


In the treatment of congenital dislocation of the hip we are confronted by a situation 
unusual in joint dislocations in general-—an intracapsular dislocation in which there ts an 
inherent incongruity between the femoral head and the acetabulum, Our problem therefore 
is something more than the simple manoeuvre of replacing a normally shaped articular end 
into a normally shaped socket through a hole in a recently torn capsule. In the young infant, 
before weight has been borne on the atiected hip, this primitive incongruity presents a minot 
obstacle to the successful reduction of the luxation by the divaricator method introduced 
by Puttia quarter of acentury ago. In Great Britain, however, the great majority of congenital 
hip dislocations continue to e cape diagnosis until the children have been walking for some 
months at least. In the older children the various developmental anomahes which comprise 
the anatomical picture of incongruity and which can be studied in arthrograms now assum 
an increasing mechanical importance as obstacles both to the concentric reposition of the 
femoral head in the socket, and its secure retention after reduction. A closer acquaintance 
with the detailed anatomy of congenital hip dislocations derived from arthrographic studies 
and from the increasing practice of open reduction has shown that im this deformity there 
are many different morphological types. Leveuf's simple concept of two distinctive types 
the subluxation and the luxation is no longer a safe guide to treatment and prognosis 
As *Guilleminet and his associates (1952) have wisely said, each congenital dislocation has 
Its own special morphology 

In recent years a pessimistic outlook has arisen in regard to the results to be expected 
from the treatment of congenital hip dislocations by the classical method of manipulative 
reduction, even when practised in children during the favourable age period — that is, undet 
the age of three. One well established cause of disappointing results in apparently well reduced 
dislocations is the development of osteochondritic changes in the femoral head epiphysis 
Although it has been clearly shown that osteochondritis is already present betore reduction 
in some congenital dislocations, the “ violence ’’ of manipulation has been regarded by many 
as likely to be responsible for the ultimate deformity of the femoral head. This view ts 
reinforced by the striking observations of Scott (published in this issue) that the ieidences 
of osteochondritis has been reduced from 25 per cent to 8 per cent by the substitution of 
frame reduction for the manipulative technique previously employed at the Wingfield-Morris 
Hospital. In that hospital frame reduction has been successfully used in children up to the 
age of five. From the same orthopaedic centre Comes quite a different attack on the problem 
of the reducibility of congenital hip dislocations the revival of primary open reduction in 
voung children. Somerville is impressed by the role of the inturned limbus in opposing 
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reduction and stable retention, and in the series of twenty-three cases recorded here he has 
shown how this particular obstacle can be eliminated through a comparatively limited 
arthrotomy approach, His results are of course not vet long-term. The masterly analysis by 
Muller and Seddon of the late results of the treatment of congenital hip dislocations at the 
Koval National Orthopaedic Hospital over a period of fifty years is not only of intrinsic 
historical interest, but provides us with information of great significance. Their verdict 
that “ there was reason for sober satisfaction with the results of closed reduction "” is of 
prime importance in determining our future method of attack on dislocations in young children. 
It would appear that our aim should be to detine as far as possible the special morphological 
features of each dislocation before attempting any tvpe of reduction. This should enable us 
to recognise those cases in which closed reduction, whether by frame traction or gentle 
manipulation, is likely to fail completely or to result in an incongruent joint. Such cases will 
no doubt form a minority of the dislocations in young children; but in this group the technique 
of open reduction must be available 

Until we are able to diagnose and treat the dislocations in the first year of life, it is wise 
that we should not be tempted to adopt a perfectionist attitude in dealing with what is still 
a ditheult problem, For as Muller and Seddon have pointed out, the “ life’ of a successfully 
reduced hip is about twenty-five vears. On the other hand, the Royal National Orthopaedic 
Hospital follow-up has also reminded us that many adult patients with unreduced dislocations 
are able to lead an active and relatively comfortable existence. Such patients therefore should 


not become the victims of light-hearted surgical adventures Harry Piatt 


THE VASCULARISATION OF BONE 


Investigations of the vascularisation of organs and tissues are useful from at least two 
standpoints. The normal distribution of vessels, apart from its purely anatomical interest, 
may be correlated with function (as shown, for example, by the work on the renal circulation 
carried out at the Nufheld Institute for Medical Research), or may assist the surgeon in 
evaluation of techniques. The examination of arterial anastomoses around or within the 
tissue Is Of Importance for a comprehension of the efficiency of the collateral circulation 
which may be established during surgical procedures. In general, organs of endodermal 


ongin, such as the stomach, intestine, thyroid, urinary bladder and pancreas, appear to be 


provided with particularly rich arterial anastomoses, but organs and tissues developed from 


mesoderm vary considerably in their reaction to ischaemia from the interruption of individual 
arteries of supply. The nearer to an organ an artery of supply is interrupted, the fewer the 
arterial anastomoses and the greater the likelihood of damage to the organ. Interruption of 
periosteal vessels, for example, would be more likely to lead to bone necrosis than occlusion 
of the common iliac artery, and it can be shown that interruption of the common iliac artery 
in the rat leads to no obvious change in the radiological appearance of the head of the femur 
up to four months after operation. The vascularisation of bone after periosteal stripping, 
or obstruction of individual periosteal vessels, would depend largely on the efficiency of 
iIntra-osseous anastomoses; but this particular aspect of the vascularisation of bone has led 
to many divergent statements in the literature. The investigation of the vascularisation of 
the head of the femur by Trueta and Harrison in this number of the Journal is therefore 
most welcome. 
Phe arteries supplying the head of the femur are well known to the anatomist. The 
medial circumflex femoral artery in its course behind the neck of the femur gives off several 
periosteal branches, anastomoses with vessels from the posterior branch of the obturator 
artery and may furnish an artery passing along the ligamentum teres, or even entirely supplant 
the acetabular twig from the posterior branch of the obturator artery which is usually 
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considered to course along this ligament. Finally, the ascending branch of the medial 
circumflex femoral artery undergoes anastomosis with branches of the superior and inferior 
gluteal arteries in the region of the trochanteric fossa. On these grounds alone, therefore, 
the medial circumflex femoral artery should be more respected than the acetabular branch 
of the obturator. In addition, however, it is now clear that the medial femoral circumflex 
artery supplies most of the epiphysis and the whole of the metaphysis by way of its metaphysial 
and lateral epiphysial branches. A rich arterial anastomosis between the lateral and medial 
epiphysial arteries has also been clearly demonstrated (Figs. 8 and 23); the degree of efficiency 
of this anastomosis must obviously be considered in all cases of adduetion fracture of the 
neck of the femur, but such an anastomosis is also of importance in the collateral circulation 
which may be formed as a result of arterial occlusion. Thus Olovson (Acta Chirurgica 
Scandinavica, 1941, 86, Supp. 67) has shown that intra-osseous vessels as well as the periosteal 
network of vessels and the capsular arteries may show considerable dilation after ligation of 
the external ihac artery in the rabbit. The collateral channels that develop after such 
operations may be sinuous 

We are reminded of the mechanism of articular cartilage nutrition, since Trueta and 
Harrison confirm the existence of a subchondral circulation. Present anatomical opinion 
is in favour of nutrition from synovial fluid and, at the periphery of joint: cartilage, 
by the eireulus articuli vasculosus. Ekholm (Acta Anatomica, 191, 11, Supp. 15 2), however, 
from his studies with '*%Au, found that nutrition of rabbit joint cartilage most probably 
takes place partly from synovial fluid and partly via the direct contacts between subchondral 
vascular channels and the basal lavers of the cartilage, but he was unable to establish the 


quantitative relation between these two methods. It would be unusual if such well demarcated 


subchondral vessels did not have some nutritional function, however small, The relationships 
on the two surfaces of the articular cartilage are almost akin to those seen in the varying 
morphological types of chorio-allantoic placentation, and Flexner and Gellhorn (American 
Journal of Obstetrics and Gynecology, 1942, 43, 965) have shown that the smaller the number 
of tissue lavers (including the endothelium of blood vessels) between maternal and foetal 
circulations, the greater the rate of transfer of radioactive sodium across a unit weight of 
placenta 

An anastomosis of intra-osseous vessels supplying the metaphysis and epiphysis of the 
head of the femur was deseribed by Sappey 1873 (quoted by Poirier 1896), but refuted by 
Pointer (Praité d’Anatomie Humaine, 1896, tome IT, fase. IL, p. 825) and others. There have 
been similar divergent opinions regarding the presence or absence of the arteria ligamenti 
teretis, and the extent of the vascularisation of the femoral head by this artery when present 
It was once argued by Walmsley (Journal of Anatomy and Physiology, 1915, 49, 434) that, 
since the femoral head undergoes “no especial atrophy " in the absence of the hgamentum 
teres in congenital dislocation of the hip, it cannot be held that the round ligament conveys 
a blood supply to the head of the femur. In cases of traumatic dislocation, however, atrophy 
does occur in at least a proportion of cases. These new findings open the way to a better 
understanding of such changes, and it may well be found that a further study of the 
vascularisation of the upper end of the femur in congenital types of dislocation may yield 
information of value concerning its etiology. 

It is fortunate that we now possess such excellent methods as arteriography, which can 
be used experimentally to enable a precise examination of vascular patterns with facility, 
and the production of clear and decisive illustrations such as those shown by Trueta and 
Harrison. Arteriography has also been used to great advantage in the examination of the 
blood supply of the femoral shaft by Mr Gowans Laing as reported in his paper in this number 
of the Journal. The variations that exist in the nutrient arteries of bone are insutticiently 
recognised and must influence orthopaedic practice, and it is to be hoped that an extensive 


examination of other regions may be initiated R. G. HARRISON, 
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LATE RESULTS OF TREATMENT OF CONGENITAL DISLOCATION OF 
THE HIP* 


G. M. Mutter, Ceyton, and H. J. Seppon, Lonpon, ENGLAND 


From the Institute of Orthopaedics, Royal National Orth 


During the years 1949-50 a review was made of the results of treatment of congenital 
dislocation of the hip in patients dealt with at the Roval National Orthopaedic Hospital 
during the half-century ended in 1940.) This was the era of closed reduction; the earlier 
cases were treated by pioneers, and at the Orthopaedic Hospital, at any rate, it was 
distinguished by an aversion trom operative intervention. The risk of operation cannot have 
been a serious deterrent. There was only one post-operative death in the 100 operations of 
various types carried out on the children in the whole series. Thus either the powerful 


continent?! 


influence or private pessimism determined the prevailing conservative attitude. 
A number of members of the staff, in particular Laming Evans (1930), devoted immense 
pains to the practice of manipulative reduction; they followed their patients with great care, 
but there was no established machinery for securing their attendance for re-examination, 
Everything depended on the faithfulness of the surgeon and of patients and their parents 
All notes were written by hand, and many of them were inadequate. Although the records 
of S89 cases were available, and every patient was invited to attend, only 264 were traced 
The length of time that had elapsed since treatment, the vicissitudes of two wars (during 
the second all children were for a time evacuated from London), the normal movements of 
population, and deaths all contributed to the failure to trace over two-thirds of the patients 
No more striking proof could be found of the need for a ruthlessly efticient follow up 
organisation 

Our chief aim was to determine the tate of hips reduced by orthodox closed reduction, 
so as to furnish, if possible, a basis for assessment of the efficacy of the new regimen, namely, 
closed reduction as the primary means of treatment, and ear/y operative intervention if 
closed reduction was not immediately successful, or if some anatomical abnormality of the 
reduced hip led to reeurrence of the dislocation, At the same time the results of operative 
intervention were assessed 

GENERAL FEATURES 

Ihe sex incidence, frequency of involvement of either or both hips, and the relationship 
between the two are shown in Table I.) This table brings out the comparability between 
the whole series of 889 and the 264 cases examined, as regards sex, incidence of bilateral 
involvement, frequency of right and left affected joints, and the combinations of sex and side 
Sex The preponderan e of females over males in the ratio of eleven to two in both series is 
similar to that reported by other observers. Of those with dislocation of one hip only, 


roughly five females were affected for every male, in both series. Of those with both hips 


affected, seven females were affected for every male, in both series 
One or both hips —Vhe ratio of unilateral to bilateral dislocations was about two to one in the 
whole series and in the examined cases. In the unilateral cases there was a three to two 
predominance of the left side in the whole series; in the examined cases slightly more than 
twice as many left hips as right were found 

In both series, whereas the dislocation was bilateral in one quarter of the males, one-third 
of all the females were so atiected. Seven-eighths of the bilateral cases were in females both 
in the whole series and in the examined cases. 


* A summary of this paper was presented at the Spring Meeting of the British Orthopaedii 


Association, 
Cambridge, 1951 
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rABLE 1 


GSENERAL STATISTICS 


All patients Patients examined 
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44 
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The reliability of the sample To the extent of the evidence provided, therefore, the 264 cases 
actually examined were a fair sample of the whole. This sample, however, tended to be 
drawn from those who were first treated in more recent years, as Shown in Table I] 

The comparison indicates that the period of follow-up has been shorter in the sample; 
hence the results would tend to be more favourable. It may also reasonably be inferred that 
the quality of treatment for the sample was rather better because it was more recent; the 
results would again tend to be more favourable 

Furthermore, this sample tends to be drawn from those first treated earlier in life, as 
shown in Table IT] 

Phe condition was therefore treated earlier in the sample cases and the results would 
tend to be more favourable 

It will be gathered from the above arguments and figures that the patients examined 
tend to represent a more favourable section of the total and give a more favourable picture 
of the effects of the regimen of treatment 
Heredity In twenty-eight of the 264 patients (10.6 per cent) there was an anterior or 
contemporaneous family history of congenital dislocation, a rather lower figure than that 
obtaining, namely 17*4 per cent, at the Rizzoli Institute, Bologna (Scaglietti 1939). One 
relative was affected in twenty-four of the twenty-eight cases, and two in each of the other 
four. The relationships of patients to the affected members of their families were as follows 
great grandparents and grandparents 6, parents 7, uncles and aunts 6, siblings 6, cousins 7 
Phere is, therefore, a direct hereditary influence (cases in which a parent is affected) in a 
quarter of the familial cases and in 265 per cent of the series. At the Rizzoli Institute the 
figure corresponding to the latter was 6°69 per cent; and Poli’s figure for Milan, quoted by 
Seaghetti (1939), was 7°57 per cent 

lwo of the twenty-eight (7+ per cent) were only children whereas fifty-five (23°3 per cent} 
of the 236 with no family history were only children. The other twenty-six with a family 
history had ninety-eight siblings, and the other IS] with no family history 472. Patients 
with a family history therefore belonged to families having an average of 3°5 children, while 
those without a family history belonged to families with an average of 2*2. This seems to 
indicate that the presence of the anomaly in the family tree was no deterrent to the rearing 
of larger families, though it is in contrast with the figures relating to the younger generation 
of patients. 

Fifteen of the twenty-eight patients who had a family history are married and have so 
far produced twenty-four children, none of whom is affected. Sixty-seven of the 236 patients 
with no family history are married and have produced ninety-one children, of whom four 
are suffering from congenital dislocation. In one the condition is bilateral, as in the parent, 
and in the other three the side affected is the same as in the parent 

Thus eighty-two parents had four affected children out of a total of 115. In this small 
series the risks of transmission were therefore as follows: 3°5 per cent of the children of affected 
parents will themselves be affected; 5-0 per cent of affected parents will have a child who is 
atfected. A previous negative history is no guarantee against the appearance of the deformity 

Of the 264 patients eighty-two (31 per cent) are married and 182 unmarried. Fifteen of 
the eighty-two have a family history; twenty-two of the eighty-two families are childless, 
the remaining sixty families having 115 children in all. This makes an average of 1+4 children 
to each family, which, even allowing for the fact that some of these families were not complete, 
is lower than the figure for the country as a whole. According to the Report of the Royal 
Commission on Population (1949) dealing with the vears between 1925-1929 the latter is 
2-2 per family. 

Of the 182 unmarried patients sixty-eight were under the age of twenty and would 
normally be expected to be single, although, in fact, two patients under the age of twenty 


are married but childless 
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Co-existing conditions Of the congenital conditions present eight (3 per cent) were club feet 


and a lke number of patients were mentally deticient (Table IV). The incidence of talipes 
is similar to that found by Scaghetti (1932, 1989) at the Rizzoli Institute. Anterior 
pohomyelitis had affected ten patients; this is a higher incidence than obtained in the general 
population but its significance, if any, is unknown, 


TABLE 


PATIENTS EXAMINED 


Other co-existing conditions 


Congenital Acquired 

ntal deficiency : Pohomyeltis 
Palipes 8 Porticollis 
Multiple congenital defor e 5 Rickets 
Cerebral palsy ; Still's disease 
\rthrogryposis Puberculosis of 
Lumbar hemivertebra 
Diaphysial aclasia 
Phyroglossal cyst 
syndrome 
Ditfuse port wine stain 


\nterior pituitary deficiency 


Birth presentation Vable V gives the mode of presentation of the foetus at the time of birth 
Of the ninety-five cases in which this was known forty were breech presentations. Even 
assuming that this was the total number of breech presentations in all of the 264 cases the 


percentage is 15; the actual figure is probably higher. When it is recalled that the usual 


TABLE V 


PATIENTS EXAMINED 
Birth presentations (264 patients 
Head 
Breech 
Caesarean 


Unknown 


incidence of breech presentations is 1*25 per cent it is hard to avoid the conclusion that there 
is some factor responsible for the high proportion of breech deliveries associated with 
dislocation of the hip. 


DETAILS OF THE FOLLOW-UP PERIOD 
Fable VI gives the ages of the patients when they first attended for treatment at the 
Royal National Orthopaedic Hospital. Under 2 per cent came during the first vear of life 
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About one-third attended in the second and third vears, another third between the third 
and tenth years, and a further third after ten vears 

Table VIL shows the decades in which patients were first seen at the hospital. The 
reason for the falling off of the figures in the decade starting 1931 is that no patient born 
after the end of 1936 was reviewed. Thus of the cases first attending after 1941 only those 


rABLE VI TABLE VII 
ALL PATIENTS ALL PATIENTS 


\ge when first treated at the Royal National Decades in which patients were first seen 


Orthopaedic Ho pital SSY patients Roval Nation Orthopaedic Hospital S8S8Y p 


Decade Number of patiet 
ISG] 
1920 
2 
Over 10 1940 


Unelassitied | 194] 


born before 1936 are included: they came at a late stage of their condition and were of 
necessity atypical, It will be noticed that during the vears 1911 to 1940 about twenty-seven 
new patients were seen annually 

Of those re-examined 130, or nearly half, had first come under treatment before the age 
of three (Table VITT) and roughly a further quarter under the age of five vears 


PABLE VIII 


wit 


Pable IX shows the ages of patients at the time of the review; seventy were under twenty 


and fifty-four were over forty: 140. or over one-half the number, were between twenty and 
forty 
Fable X shows the intervals between the completion of treatment and the final review 


Calculations have been made from the time when plaster-of paris fixation was discontinued, 
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TABLE X 100%] 
INTERVAL 


264 patients 


Percentage of patients who 
attended for review 


17% 


1910 1931 1941 
1920 9 1940 1949 


More than 50 


lime of first attendance 


in those cases in which it had been used. In other cases the follow up period dates from the 
vear when the patient first attended a hospital for treatment 

Each succeeding decade shows a steadily increasing proportion of patients treated 
attending for re-examination (Fig. 1) 


ASSESSMENT OF RESULTS 
For the purpose of assessing results hips were classified in accordance with a scheme 
devised by St J. D. Buxton (personal communication) in connection with chronic arthritis 
of the hip, and slightly modified by us for this review. It resembles the method of gradin; 
described by Merle d’Aubigné (1952). The results are classified as follows: 
Pain (P) 
Severe 
Severe on movement: little at rest 
Some on movement; none at rest 


Slight on movement 
None 


Function (F) 
1. Walks short distances only, with difficulty 
Walks half a mile; noticeable dip 
Walks two miles; slight dip 


3 
4. Slight impairment of function 
5 Normal 


Movement (M) 
Little or none 
Less than 50 per cent; fixed deformity 
More than 50 per cent movement; no fixed deformity 
Slight limitation of movement: no fixed deformity 


Radiographic anatomy (X) 
1. Tslocation; ankylosis; osteotomy: excision head and neck 
2. Marked subluxation: gross deformity 
3. Slight subluxation; much deformity 
4. Slight subluxation: some deformity 
5. Almost normal 
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A normal joint would thus be described as P5, F5, M5 and X35, scoring a total of 20 points 
j 


ach joint examined was allotted marks in this way, and from a consideration of the severity 


of pain, the amount of activity enjoyed, the range of movement and the radiographic findings 
the joints were finally classified into four groups 


excellent or very good, where points obtained were 17 or over 
good, where the points obtained were between 16 and 14 
fair, where the points obtained were between | 


3 and 11 
poor, where the points obtained were LO or less 


TABLE X] 
NALYSIS 


OF TREATMENT 


264 patients 


Number of 7 
Closed reducti 


tion 


Failed manipulation tollow 


ed immediatel 


losed reduction followed by « ration 


etion Operation some years 


No attempt at reduction: later operation 


No treatment 


FABLE XII 
PATIENTS EXAMINED 
209 patients treated at tl 


h 


e Hospital from the beginning 


Treatment designed to Treatment not designed to | 


reduce the reduce the 


dislocation dislocation 


100 


Parents refused treatment 


I 
Not expected to live 


GENERAL ANALYSIS OF TREATMENT 


Of the 264 patients re-examined 155 (Table XI) were treated by closed reduction alone. 
IX patients were operated on immediately after the failure of manipulation. 


In twenty-three patients the period of plaster fixation was followed directly by operation, 
though sometimes the latter did not take place until four years from the time when treatment 
began The infrequency of these operations and the protraction of the period of plaster 


fixation before they were undertaken is in sharp contrast with present day practice, when 
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every effort is made to determine within a vear of the original closed reduction whether o1 
not operation will be required to ensure a stable joint 

In thirty-eight cases operation was performed some years after the conclusion of the 
closed treatment 

In forty-two cases no attempt was made to reduce the dislocation but in fifteen of them 


operation was required sooner or later; twenty-seven had no treatment of any kind 


FABLE NIILI 
PATIENTS EXAMINED 


72 patients (229 hips) treated from the first at th 


Koval National Orthopaedic Hospital 


Mampulative Manipulation 
reduction followed by 


tlone Operation tbandoned 


Treatment 


) ) 
Patients Hips Patients Hips Patients Hips | 


117 l 2 


1] 
Potal number of patients 


Lotal 


TABLE XIV 


PATIENTS EXAMINED 


atients (seventy-six hips) treated early elsewhere 


Manipulative Manipulation 
reduction followed by Treatment 


alone operation abandoned 


Patients Hips Patients Hips Patients Hip 


Potal number o 


| 
| 
| 
| Potal number 
| 


furning now to the patients treated from the first at the Orthopaedic Hospital, there 
were 209 cases, In 172 of which the aim was reduction of the dislocation (Table XII). Reduction 
was attempted in no less than nine cases over the age of seven. The details of the treatment 
at this early stage are shown in Table XIII 

In fifty-five cases the early treatment was carried out elsewhere; the details of treatment 


in relation to age are shown in Table NIV 
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It will be seen that a total of 193 patients with 261 dislocated hips were treated by 
manipulative reduction alone while twenty-nine had manipulation followed by operation 


after a relatively short period. Of the former number, thirty-eight had operative treatment 


at a subsequent and relatively late period, leaving, up to the time of review, 155 treated by 


manipulative reduction alone 


DETAILED ANALYSIS OF TREATMENT 


Manipulation — One hundred and ninety-three patients were treated by closed manipulation 


and of these thirty-eight underwent operation later. Of the 155 patients treated by closed 


methods alone (Table XV) 108 presented unilateral and forty-seven bilateral dislocations 


TABLE 


EXAMINED 


Kesults of manipulative reduction alone 


Bilateral Unilateral 


29 69 


Excellent 28 (48°3°,, Excellent 45 (65-2°,, Excellent 73 

Good 10 (17-3%) Good 10 (14-59%) Good 20) 
Fain 14 (24-19) Fair 11 (15-990) Fai 25 | 
Poot 6 (10-49%) Poor (4-49) Poor | 


Excellent 176% 12 
Good 6 (23-19) Good 6 (286%) Good 
| Fan 14 (53-89. Fai 5 (23-8% | 
Poor 


Excellent 


(Good 2 (20% Good 4 Good 6 
Pair 4 (40°, Fait 3 (21-4% Fait 7 | 
Poot 1 (7-1% Poor 


Excellent 92 
Fair 


IS 


The results in this group are most interesting. In 80 per cent of unilateral dislocations treated 


before the age of three years the result was good, whereas only 65 per cent of the bilateral 


dislocations in the same age group were equally satisfactory. Taking the comparison a stage 


further it is found that 65 per cent of the unilateral dislocations gave excellent results, whereas 


the corresponding proportion of bilateral dislocations was 48 per cent. The contrast is even 


more striking for the three to five vears age group, mn which 76 per cent of unilateral dislocations 


gave good results as compared with 31 per cent of bilateral dislocations. Similarly, in the five 


to seven years age group 71 per cent of unilateral dislocations gave good results, whereas only 


20 per cent of the bilateral dislocations were good 
Immediate open operation Six patients in the series were treated by open operation 
immediately after failure of manipulative reduction. Of the nine hips operated on (Table XVI 
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TABLE XVI 
PATIENTS EXAMINED 
Its in six patients (nine hips) treated by open operation 
immediately after failure of manipulation 


Patients Hips 


five were dealt with by open reduction, there were three shelf operations and one arthroplasty. 
Phe open reductions gave one good, three fair and one poor result. The shelves gave re 
excellent and two good results, whereas the arthroplasty was unsatisfactory 

Manipulation followed by operation Table shows the results twenty-thres 
patients who were treated by manipulation followed by operation at times varying between 
three months and four years after treatment began. In all these patients the operation 
followed immediately after the period of plaster fixation. The five excellent: results all 
followed shelf operations performed between nine months and two years after the first 
apphieation of plaster Three of the six good results followed shelf operations and_ three 
followed open reductions. It will be noticed that only thirteen of these hips were operated 
on within a year of being put into plaster and when, presumably, the conclusion was reached 
that further immobilisation alone would not cure the condition. Of the bad results (which 
include fair and poor) in this group seven were in patients operated on before one year, and 
eight in patients operated on later This seems to suggest that these cases were cithes 
intrinsically unfavourable or that some of them were operated on too late. Against. the 
second supposition is the fact that there were two patients in this group who were operated 
on after only three months’ immobilisation and vet the results were only fait 

Closed reduction, late operation [hirty-cight) patients, presenting forty-four hip 
(Table NVITI), were treated first by closed reduction but underwent Operation some 
considerable time after coming out of plaster. In the 0-8 vears age group 38 per cent showed 
very good or good results. The average interval between the time when they were first put 
into plaster and the operation was twelve and a half vears. In the 3.5 years age group, 
27 per cent showed excellent or good results, the average interval between the time when 
the patient was first put in plaster and the operation being eleven years. In the 5-7 years 
age group, 33°3 per cent of the cases showed a very good or good result, the average interval 
between the time when treatment started and the operation being twelve and a half years 
Thus, almost irrespective of age these miscellaneous operations gave a uniform but low 
proportion of successes 

No reduction attempted: late operation lifteen patients were operated on at a later 
age. Four osteotomies of the Lorenz type, three arthroplasties, two rotation osteotomies, 


five arthrodeses and two shelf operations were performed. There was one patient on whom 


bilateral osteotomy of the Lorenz type was carried out; in another an arthroplasty was 


followed by arthrodesis 
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TABLE XVII 
PHREE VP I WENTY-SIX Hips) TREATED BY MANIPULATION FOLLOWE! 
OPERATION 
Kesults classified according to time interval between 
beginning of treatment and operation 
nonths 9 months 
Shelf Excellent 
Shelf 
Open reductior 
Shelf xcelle 
Shelf Poot 
Shelf Excellent 
Shelf 
Open reduction 
Shelf 
Shelf 
Shelf 
Open reduction 
Shelf excellent 
Arthroplasty 
Open reduction 
Shelf (two) 
Shelf 


Open reduction 
two 


Open reduction 

Open reduction 

Open reduction Good 

Shelf excellent 


Open reduction 


[he results in the sixteen hips were as follows excellent, none: good, three: fair, fou; 
poor, nine 
No treatment — Twenty-seven patients had no specitic treatment. The behaviour of the 


thirty-three hips in this group was as follows: excellent, one; good, fourteen; fair, seven; 


poor, eleven 
RESULTS OF SPECIFIC OPERATIONS 


Open reduction Open reduction was carried out on seventeen patients (Table XEX). 
These operations were usually done because of failure of repeated attempts at manipulative 


reduction. In three cases, however (one of the patients aged sixteen vears sustained a fracture 
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TABLE XVIII 
PHIRTY-EIGHT PATIENTS (Forty-FouR Hips) TREATE! 


OPERATED ON CONSIDERABLY LATER 


\ve when \verage time 
treatment interval before 
atients Operation Kesult 
started Operation 


Osteotomy 7 Excellent 
Excision of osteophytes 
Shelf Fait 
\rthrodesis Poor 
Kotation osteots 

Arthroplasty 


one hip was operate 


twice 


11 Open reduction excellent 
Shelf (Good 
Cup arthroplast 
Arthrodesis 
Osteotomy 


one hip was ¢ 
twice 


Arthrodesis Excellent 
] Good 
Osteotomy Fai 


) 
Poor 


Osteotomy Excellent 
Open reduction 
Shding ofgreattrochanter | Fair 


Poot 


one hip was operated on 


twice 


rTABLE XIX 
PATIENTS EXAMINED 


vsis of open reductions (seventeen cases 


Patients Hips Reason Kesult 
Fated manipulation 


Primary attempt at 
reduction | 


Failed manipulation | 
Instability 


Failed manipulation 


Failed manipulation Good 
hau 


Failed manipulation [Excellent 


Primary attempt at 
reduction (aged 16 


excellent 
C1000 
Poor 
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of the femoral neck during the procedure), the operation was the initial attempt to reduce 
the hip. On only two patients was the operation performed because the hip was found to be 
unstable though apparently reduced. In three cases the hand of the surgeon had been forced 
because of a fracture of the femoral neck sustained during manipulation; misguided attempts 
were made to align the fragments and to reduce the head at the same time, neither 
objective being achieved 

Hour-glass deformities were noted in six of these cases. The attempted open reduction 
was abandoned in three cases, in one at the second attempt. In two cases the head was 
remodelled, and in one a new acetabulum was gouged out; the subsequent history of these 
cases is dismal 

Four of the twenty hips in this series had excellent or good results. In ten the head 


subsequently absorbed to a considerable extent, while in one it enlarged after operation 


rABLE XX 


FORTY-ONE OSTEOTOMIES IN THIRTY-THREE PATIENTS 
4 
Rane aid Rotation \bduction \dduction Bifurcation 
Lorenz, McMurray 
operation 
vear > | 
Hips ixesults Hip Results Hips Result Hiy 5 Result | 
10 Good | 4 2 Poot Ka 2 
| Fait i Po 1 | 
Poor 
10.20 Excellent 1 5 Good l | Good 1 | 
ban l 1% 2 Poo 5 
Poot l 
I 
4) 40 Fair 1 | 
Poor 2 
Poo 
10 50 2 2 1 l 
ba 13 > 17 | 
| 
| | 
One patient had three osteotomies 
“IX patients had two osteotomies each 
Pwenty-six patients had one osteotomy each 


Kleven hips redislocated shortly after operation. In two cases the hip became extremely 
stiff soon after operation. In one Soutter’s operation was required for a flexion deformity 
on both sides 

Four patients underwent subtrochanteric osteotomy subsequently to mitigate the degree 
of instability In one case the resulting fixed adduction necessitated a later abduction 
osteotomy. On a boy aged sixteen a second operation was performed six years later, when 
the head was trimmed down to half its size and placed into what remained of the acetabulum ; 
the end-result was fai 
Osteotomy — Thirty-three patients were subjected to a total of forty-one osteotomies 
(Table XX). Nine of these were rotation osteotomies; three were performed when the patient 
was less than ten years old, four between the ages of ten and twenty years. In three of them 
the site of operation was in the lower third, and the results in all cases were good. In three 
the site of operation was the middle third; the result in one case was excellent--in the other 
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two cases fair. In the remaining three hips, where the osteotomy was at the level of the 
upper third, the results were all poor this is partly accounted for by the circumstance that 
two of these were performed on the femora of a child with multiple congenital deformities 

The fragments were wired on one occasion and plated in two others. In one case (two 
hips) the operations were done two years after the patient had first been put into plaster 
and six months after a shelf operation had been done on one side. All the other osteotomies 
were done a considerable time after the patient had first been treated by manipulative 
reduction 

Phirteen abduction osteotomies were performed, four for pain, six for instability and 
three for adduction deformity The results were almost uniformly disappointing. In most 
cases the poor result was due to the original stiffness of the joint, but some of these patients 
were most unfortunate in ending up with a hip that was stiff in abduction, a most erippling 
deformity. The patient can only walk by tilting the pelvis so as to bring the abducted femur 
into a vertical position; in order to preserve his balance he acquires a compensatory scoliosis 
convex to the affected side, and when walking he has to swing the unaffected leg in a wid 
and grotesque arc, before bringing it down for the next step. In one unhappy case an adduction 
osteotomy was performed on the relatively sound side in order to bring the limb closer to its 
abducted fellow when the latter was taking weight. This made walking less ungainly but 
rendered permanent a considerable degree of pelvic tilt and a gross compensatory scoliosis 

Adduction osteotomies were performed on two patients, both for stiffness of the hip in 
abduction; in one patient following an open reduction and reshaping of the femoral head 
which had been complicated by a mild infection; and in the other resulting from apphe ation 
of a spica in abduction for a prolonged period in a girl of twelve. The result in both was 
Very poo! 

\ Loren type of osteotomy was carried out on seventeen hips, eight of them on patients 
between ten and twenty years. Eleven were for the relief of instability, four for flexion and 


adduction deformities and two for pain and stiffness in the joint Phe results of these 


operations were disappointing, though symptoms and gait were improved in eight cases 


Kight patients were unaware of any improvement. In one the operation was followed by an 
ankylosis of the joint in adduction; this patient was operated on at the age of forty-two, and 
the radiographs of her hips showed changes resembling those seen in ankylosing spondylitis 

One patient was subjected to three osteotomies on her two lips in order to correct 
flexion deformities; and six patients had two osteotomies each 
Shelf operations Thirty-seven shelf operations were performed on thirty-six hips (Table 
AX The results were, on the whole, much better than those seen after other operative 
procedures; twenty-two (61 per cent) were good. No less than twenty-four of these operations 
were done after the age of tive, and the proportion of good results was much the same befor 
and after what is regarded it would appear erroneously as the upper age limit: for the 
operation All of these shelt Operations were performed because of the inadequacy of the 
acetabular roof, and in twenty-six for instability that was clinically apparent 

Fable NNIL shows the sites of the shelves. An anatomically accurate lip was constructed 
in nine operations, and the results were correspondingly good 90 per cent. The shelf wa 
slightly raised in twelve, and much too high in fourteen. The percentage of excellent and 
good results in these cases was 5S per cent and 57 per cent respectively thus it appears 
that the periarticular disturbance resulting from the operation contributes appreciably to 
the subsequent stability of the joint 

Phe Bruce Gill (1928, 1935) tvpe of shelf was constructed in twenty-two cases; a curved 
flap of ihac bone was turned down and held with a wedge also taken from the ium. In 
two cases tibial bone was used for the wedge. In two other cases the iliac flap was turned 
down but no wedge was used. In a further eleven cases no record 1s available as to whether 


a wedge was used or whether the flap was left unsupported at the hinge 
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PABLE NNI 
SHELF OPERATIONS 


Phirty-three patients (thirty-six hips), thirty-seven operations 


operation Patients Hips 


Vear 


(,00 
Fair 
xcelle 
Fau 
Poor 


Excell 
(,00d 
Poor 


Fair 
I: xcellen 


(good 


Fan 


Three cases appear twice in ditterent age groups 


In one case two operations were performed on the same sic 


the second after an interval of eight vears. The result given 


is the tinal one 


rABLE XXII 
ERATIONS WITH KEGARD TO SITE ¢ 


seven operations on thirty-six hips 
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unknown 
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The timing of the operation in relation to the initiation of treatment ts shown in Table 
XXIII. Seventy-five per cent of the operations performed within the first year gave ex ellent 
or good results; 45 per cent of the operations between one and three years were equally 
good; and 78 per cent of the shelves constructed after the lapse of three years. Thus the 


scope of the operation appears to be considerably greater than we have recently come to beheve 


TABLE XXIII 


PIMING OF SHELF OPERATIONS IN RELATION TO THE INITIATION OF TREATMENT 


Phirty-seven operations on thirty-six hips 


Interval after first 


Hips Result 
application of plaster 


vear or less excellent 
Good 

Pau 

Poor 


excellent 3 
Fai 
Poor 


excellent 
(sood 54 
Poor 


excellent 
(good 
kau 2 


Iver 7 vears 


In one case there were two operations on the same side; the result given is the 
final one 


Phirteen shelves were entirely absorbed, vet in five of these cases the result: was good 
Fourteen were partly absorbed, the excellent and good results numbering ten. Nine shelves 
were unabsorbed, and eight of these gave excellent or good results. Here is further evidence, 
in addition to that furnished by the levels of the shelves, which imdicates that soft: tissue 
changes, in the main fibrosis, must contribute considerably to the stability of the jomt which 
is the aim of the operation 

THE C.E. ANGLE 

Phe CE. angle was first described by Wiberg (1939) and elaborated for the hips of 
vounger patients by Severin (I941). [tis the angle between a line drawn through the centre (¢ 
of the femoral head in the longitudinal axis of the 
body and another line joming this centre to. the 
lateral edge (E) of the acetabular roof (Fig. 2). This 
angle is the measure of the extent to which the 
acetabulum contains the femoral head. After fourteen 
vears of age 25 degrees is the lowest figure for thie y 


normal hip. From 20 to 25 degrees is an “uncertain” 


range, in that there is a tendency for the hip to 
subluxate: and figures below 20 degrees are detinitels 
ibnormal. This measurement is useful as an expression 
of the development of the acetabular roof and of the 
stability of the femoral head in its socket 
Phe CE. angle on the affected side was measured 
in 143 cases in our series, all of them over the age of 
fourteen. In forty-six the angle was 25 degrees or Bic. 9 
there was some degree of Diavram 


and in ten of these 


More 
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subluxation. In fifteen the angle was between 20 and 25 degrees, the “ uncertain "’ range 


of Severin; seven had subluxated. Forty-three hips had a C.E. angle of between 10 and 
20> degrees, and twenty-six had subluxated Thirty-five of the thirty-nine hips with a 
Ce. angle of less than 10 degrees had subluxated. Thus although a good acetabular roof 


is a most Important factor in the maintenance of 


a stable reduction, it is not an absolute safeguard 


against subluxation (Fig. 3 


15-20% | LESS THAN 


43 CASES | 39 CASES 
OVER 25° : variations were found: the angle was 5 degrees 
46 CASES 


Phe C.F. angle on the sound side was measured 


in cases of unilateral dislocation. The following 


in four cases; between 5 and 10 degrees in four 


cases: 10 to J5 degrees nm nine cases: 15 to ZO 


degrees in eleven cases; and 20 to 25 degrees in 
20-25" three cases 
15 CASES Thus in twenty-e1 


hips, one would suppose that a well) marked 


ght out of 172 sound 


tendency to subluxation was present, while 


three cases were the “uncertain group 


Here, therefore, is evidence the Opposite 
Kelation o angle te 


The cross hatched area repre ( 
Which subluxation occurred not indispensable to the stability of the hip 


direction that an acetabulum. of good shape is 


However, the thirty-one cases mentioned above 
might well be considered io show minor degrees of aplasia on the supposedly sound side, 


the sort of condition which leads not infrequently to osteoarthritis at a relatively early age 


ANTEVERSION 


Phe other important anatomical feature in relation to stability of reduction is anteversion 
of the upper end of the femur, more especially the femoral neck. An attempt was therefor 
made to estimate the degree of anteversion in each of the eases examined, and to assess its 
possible significanee. Seddon and Trevor (unpublished work) have found that even in the 
early case of congenital dislocation the various methods of estimating anteversion are 
surprisingly unreliable when checked by the accurate measurements made at operation 
Thus it would be improper to give figures carrying an appearance of refinement. A. well 
known simple climeal method of measurement was used, and all but grossly abnormal figures 
were disregarded. The patient lay face down with the knees bent at right angles; the examiner 
held one ankle in one hand, the other hand being placed over the great trochanter. The 
foot was then moved through an are until the prominence of the trochanter was maximal 
The deviation of the line of the tibia from the vertical was then measured and compared 
with that on the opposite side, an angle of more than 45 degrees being considered abnormal 
In bilateral cases such a comparison is not possible, and one must be content with direct 
measurement, an inclination of not less than 60 degrees from the vertical being considered 
significant 

A radiographic method was used in some bilateral cases, and when limitation of medial 
rotation was a hindrance to clinical measurement 

One hundred and twenty-eight (88 per cent) of the 154 hips which showed a notable 
degree of anteversion were associated with more or less subluxation of the head or with 
frank dislocation 

The umiateral cases are the best group for analysis. Ninety-five (55 per cent) cf 
172 umiaterally affected hips showed anteversion Twelve of these cases had had no 


early treatment; eighty-three treated hips (52 per cent), therefore, showed a significant 
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degree of anteversion, Fifty-eight (70 per cent) of these anteverted hips had subluxated 
Fable NXIV 
Of the seventy-seven unilaterally affected hips which showed no anteversion eighteen 


had had no treatment > two others are excluded on account of inadequacy of the case notes 


TABLE. XXI\ 


N OF ANTEVERSION TO SUBLUXATION IN 140 TREATED Hips 


\nteverted (838 Not anteverted (57 


subluxated 27 47-4™%, 


Not tbluxated 2! 80 


twenty-seven (or nearly half) of the remaining fifty-seven treated hips showed some degree of 
subluxation. The difference in the ratios is just sufficient to warrant the assumption that 


anteversion Is a factor in causing subluxation after reduction 


OSTEOARTHRITIS 


One hundred and thirty-eight patients showed radiographic evidence of osteoarthritis 
The relationship in 136 of these cases between the configuration of the joint at the time of 
examination and its function is set out in Table NNW. As would be expected, the figures 


suggest that the better the anatomical state the better the function as a whole 


TABLE XX\ 
KELATION OF ANATOMY TO FUN ON IN 136 CASES OF OSTEOARTHRITIS, AND KELATION OF ANATOMY 


PAIN IN SEVENTY-S N CASES IN WHICH THERE WAS A COMPLAINT OF PAIN 


Function Number Per 
with 
prin 


Total 
number 


Dislocated (femoral head one wh oO re above 


line of acetabulum 


Subluxation (head halt to one ch above line of 
acetabulum 


Sheht subluxation (head less than half an inch 


above line of acetabulum 


Concentrin 


PAIN 


Seventy-nine patients with osteoarthritic changes complained of pain, and the time of 
onset is shown in Table NNVI. However, Table XXV, which refers to seventy-seven patients, 
shows that although there was a shght tendency for the anatomically better hips to be 


less painful, the complaint of pain was fairly uniformly distributed on an anatomical basis 


Thus the superior function of the anatomically better hips was due to factors (for exampli 
walking distance) other than the absence of pain. Thirty patients had pain in the absence 
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of osteoarthritic changes; in sixteen of these the joint was frankly dislocated and seven 
more showed varying degrees of subluxation. In one case the muscles around a soundly 
arthrodesed joint were the site of pain 
rABLE XXVI 
OSTEOARTHRITIC CHANGES AND PAIN 


148 showed radiographic changes but only 
seventy-nine of these were affected by pain 


Age at onset of pain Number of 
cases patie nts 


Sefore 20) vears 
21-30 vears 

31 40 vears 

41 50 years 
Over 50 vears 


GENERAL DETERIORATION OF THE DISLOCATED HIP 
In an analysis of the results of treatment of a non-lethal condition such as congenital 
dislocation of the hip, the merits of a long-term review are twofold. The date of review is 
sufficiently remote from the period of active treatment 


to ensure that the consequences of whatever has 
90 
been done are reasonably permanent; in addition, 


sufficient time will have elapsed to reveal any 


slow deterioration (or improvement) that must, of 
necessity, be taken into account in framing a prognosis 
It is common knowledge that after the ups and 
downs of the decade following treatment of a 


congenitally dislocated hip the general tendency ts 
towards deterioration of the joint So. far this 
analysis has not been concerned with the durability 
of the deranged hip The specific effects of various 


procedures are known: it Is now necessa#ry to 


determine what, in a general way, may be regarded 
as the useful “life” of the joint. Figure 4 shows 


Percentage of good results, Followup that most hips continue unchanged until the sixth 


period dates from conclusion of treatment 
quinquennium of life. Between the ages of, say, 
twenty-three and thirty-three years nearly half of the satisfactory joints become troublesome 
in one way or another. However, after that age the survivors continue fairly happily 
into middle life 
DISCUSSION AND CONCLUSIONS 
In a series of S89 cases of Congenital dislocation of the hip, treated over a tifty-vear 
period corresponding roughly to the first half of the century, it was possible to assess the 
present state in 264.) The sample is not an accurate one, since it presents features tending 
to give an unduly favourable picture. Of the cases examined a majority were first: seen 
during the second half of the period, methods of treatment then being better than in the 
early days when all forms of treatment were still something of a novelty. In these cases, 
too, there had been less time for the occurrence of the deterioration of the hips which, as 
is well known, ts mevitable. Furthermore, the average age at which patients were first seen 
was about four and a half years in the sample, whereas it was over seven vears in the whole 
series. Both figures are a sad exposure of the delay in making the diagnosis which, for too 


long, has bedevilled the treatment of congenital dislocation of the hip In Great Britain 
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Nevertheless we believe that the conclusions to be drawn from the examination of the sample 
are not Wholly valueless, and indeed the favourable weighting of the results probably provides 
a better basis for comparison, in any future investigations, than that of the whole series 
which would include results dating from the time when the rational treatment of congenital 
dislocation was only just emerging 

Closed reduction was the method of choice, and such was the antipathy to other methods 
of treatment that manipulative reduction was attempted in patients well past infaney, and 
repeated with dogged persistence in cases when the initial attempt had been unsuccessful 
Open reduction was usually employed with reluctance, and there was little enthusiasm for 
secondary corrective procedures such as the shelf operation and rotation osteotomy. Palliative 
operations such as the Lorenz osteotomy were indispensable in the treatment of a series of 
cases Which included many patients well past the age when satisfactory reduction of the 
dislocation was possible. This is the general background, against which the following 
conclusions should be judged 
Closed reduction VYhere was reason for sober satisfaction with the results of closed reduction 
In more than half the cases manipulation and plaster alone were employed. In no less than 
four-tifths of the unilateral cases so treated before the age of three, and in two-thirds of the 
bilateral cases the results were satisfactory. Between the ages of three and seven years the 
unilateral cases still gave almost equally good results, but there was a rapid falling oft in the 
proportion of successes 1n the bilateral cases 
Immediate open reduction Nine hips were so treated and the results were only moderate 
Manipulation followed by operation Secondary operative procedures following manipulative 
reduction and plaster fixation were employed in twenty-three cases (twenty-six hips) and 
eleven hips were satisfactory The shelf operation was the most satisfactory procedure 
especially when performed within two years from the initiation of treatment. Delayed open 
reduction would now stand self-condemned, for the decision that closed reduction has failed 


ought to be made within three months. However, it was formerly supposed that a spurious 


reduction, in which part of the capsule is caught between the joint surfaces, could ultimately 


succeed as a result of atrophy by compression of the interposed tissue; and we ourselves, like 
Severin (1950), have clear evidence from arthrograms that such a phenomenon sometimes 
occurs 
Closed reduction. late operation There were patients in whom deterioration occurred some 
considerable time after closed reduction, the average interval between the initial treatment 
and the operation designed to relieve the disability being about twelve years. The effectiveness 
of these interventions, taken as a whole, was not remarkable; the secondary operation gave 
satisfaction ina little more than one-third of the cases 
No reduction attempted on account of advanced age: late operation Under half of them were 
worth the attempt 
Vo treatment of anv kind Phere were patients who, In spite ot completely neglected dislocations 
were able to lead a moderately active life; in about half the cases function was good. The 
lesson to be learned from this and from the preceding group is that the unreduced dislocation 
is not a promising lesion for operative attack, at any rate with the procedures that have been 
deseribed. The nature of the latter is discussed later 

Of the various operations employed some call for comment 
Open reduction The results were bad; only four out of twenty were satisfactory 
Shelf operation Vhe shelf operation, on the other hand, gave encouraging results in about 
two-thirds of the thirty-six hips so treated and, it should be particularly remarked, the 
operation was effective in some children over the age of tive. The notion must be abandoned 
that this is the Upper age limit \s would be expected the best results were in those cases 
where the remodelling of the roof was anatomically accurate, but even a shelf that was too 


high was not invariably ineffective 
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Rotation osteotomy — Rotation osteotomies presented a dismal picture; only four out of nine 
were effective. During the period with which we are concerned, the importance of anteversion 
as a cause of instability of the reduced hip was either denied or ignored. Re-examination 
of these cases, as well as the recent experience of one of us | H J S.) suggests that this deformity 
of the femur is, as many other observers have held, by no means negligible. Yet our surgical 
fathers could retort by pointing out that in these nine hips where an attempt was made to 
remedy the anteversion the results were hardly such as to justify the effort made 

Abduction, adduction and bifurcation osteotomies The abduction, adduction and bifurcation 
osteotomies, a number of them required for the correction of the effects of injudicious treatment, 
do not inspire confidence. However, there is not enough evidence to warrant condemning 
them, though suthcient to encourage the search for better alternatives 

I he effective life of the successfully treated hip is unquestionably the most important consideration 
fall. A good result is likely to last until sometime between the twenty-fifth and thirtieth 
vears. Then, during the next decade, there is a rather more than even chance of the joint 
giving trouble. So far as we know, the survivors continue in fair comfort into middle life 
Osteoarthritis, so-called, occurs in half the cases, but disability was limited to rather more 
than half of this number 

Pain was a significant complaint in rather more than one-third of all patients re-examined, 
but sometimes occurred in the absence of a degenerative arthritis. 

The significance of the Ck. angle of Wiberg is discussed, and some evidence is provided in 


favour of taking deliberate steps to improve the shape of a defective acetabular root 


We are particularly indebted to Mrs Glen Haig, Medical Records Officer, Royal National Ort! opaedi 
Hospital, and to her statt, for the great efforts they made to trace errant patients and for their help in 
the documentation of results. During eleven months of the period of this investigation one of us (G. MLM 

was In receipt of a research grant from the Institute of Orthopaedic s 

We were greatly concerned about the statistical significance of the sample of 264 cases Phe tigures 
were thoroughly examined by Dr lan Sutherland of the Department of Statistics, University of London 
and they have been presented in a form which he approves. For this invaluable aid we are most grateful 
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OPEN REDUCTION IN CONGENITAL DISLOCATION OF THE HIP 


E. W. SOMERVILLE, OXFORD, ENGLAND 


the congenitally dislocated hip The protagonists of conservative treatment are 
dogmatic as those in favour of open reduction and, in spite of the favourable results deseribed 
by the latter, open reduction has never met with widespread enthusiasm and is usually 
reserved for those hips in which closed reduction has failed. The reasons tor this seem to be 
threefold: firstly, there is a behef that open reduction damages the Inp joint and causes 
growth disturbance in the upper femoral epiphysis and possibly stiffmess as well; secondly, 
it is a big and, in a small child, dangerous operation; and thirdly, the cause of obstruction 
is not always obvious even when the hip is open. These objections will be dealt with later 
but some comment must be made on them now. In the small series of twenty-three cases 
deseribed here in which open reduction has been carried out, there has been no instance of 
growth change in the epiphysis. The longest time since operation is three years, and thi 
shortest time is six months. The operation to be deseribed is simple and quick, being 
unassociated with shock, and there has never been any necessity for a transfusion or other 
form of resuscitation, The third argument is perhaps more valid according to reports in the 
literature. Leveuf (1948) described constriction of the capsule, adherence of the capsule to 
the head below or to the floor of the acetabulum, hypertrophy of ligamentum teres, tibro-fatty 
tissue, inverted limbus, among others as being the causes of obstruction, and many other 
authors have deseribed similar findings. Doubt about the actual cause of obstruction has 
often led to an unnecessarily wide exposure of the joint to determine which factor is responsibl 
in any particular instance 

On the other hand there seems to be little doubt that in the vast majority of congenitally 
dislocated hips there is some interposition of soft tissues at least in the carly stages of the 
reduction Whatever method is used to bring about the reduction. Opinions differ as to whether 
the soft tissue atrophies or is pushed out of the way by pressure of the head in the acetabulum, 
but the results of conservative treatment show that in about one-third of the hips treated 
the result is reasonably good, while in two-thirds it is unreasonably bad. This suggests that 


although the obstruction is removed one way or another in a certain number of hips, yet im 


many, perhaps most, either it is incompletely removed or the damage done in the process 


leaves a permanently defective jornt 

The value of gradual reduction on the Wingtield frame, and its advantages in reducing 
the incidence of osteochondrosis have been described by Scott,* but there seem still to be 
some missing factors which account for the remainder of indifferent results. This investigation 
has been carned out as a natural continuation of that work in an attempt to determine thi 
nature of the obstruction that prevents immediate and complete reduction, and to devise an 


operation by which it can be removed with the least possible trauma 


NATURE OF THE OBSTRUCTION 
Phe present report is confined to those cases of dislocation called by Haas “typical 
dislocations |’: dislocations associated with arthrogryposis seem to have a different pathology 


and are not considered here. The exploration of twenty-three hips with typical dislocations 


genital Dislocation of the Hip 
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has led to the conclusion that an obstruction, if present, always has the same cause — namely 
an inverted limbus. Of the twenty-three hips opened it has been found in every one, and its 
removal has resulted in immediate, unresisted and complete reduction 

Phe limbus is a fibrocartilaginous lip to the acetabulum, which in the fresh specimen 
Is phable and may easily be inverted into the joint It is largest posteriorly and postcro 
superiorly. Our knowledge of the pathological limbus is at first mainly obtained from 
arthrograms, In which the limbus can be seen turned into the joint (Severin 1950). When 
the jomt is opened, the size, shape and position can readily be seen, and direct vision can 


vive much more information how the obstruction is caused Arthrographic appearances 


& 
4 

S 
& 

x 


POSTERIOR 


Diagrams illustrating the size position and appearance in arthrograms of the inverted 
limbus relative to the acetabulum. Figure 1 shows the usual size; Figures 2 and 3 show 
the extremes. In Figure 41s seen the appearance in an arthrogram ofa hip in which the 
limbus is inverted asin Figure 1L: the head has been partially reduced. Figure 5 shows 
the arthrographic appearance ot the hip represented in Figure 2; the limbus is so 
large that it almost forms a diaphragm. Figure 6 shows arthrographic appearance 
of the hip represented in’ Figure 3; the limbus cannot be seen; it lies posterior], 


but the upper lp is deformed tor the reason shown in Figure 7 


suggest that the limbus produces its obstruction by deformation of the upper lip of the 
acetabulum: what is not so readily appreciated but is obvious on direct vision inside the 
joint is that, though there is much variation in the extent of the limbus, it is largest posteriorly 
and ts always to be found in that position, whereas the distance that it extends forwards 
along the upper lip is variable 

Figures | to 7 show diagrammatically the variations in size and appearance of the limbus 
Which have been encountered. The first diagram (Fig. 1) shows the usual size: Figures 2 
and 3 show the extremes. Figures 4 to 6 show the appearance as seen in the arthrogram 


of each type when the head has been reduced to the level of the acetabulum. Usually the 
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limbus is seen as a small fold turned into the joint (Fig. 4). This is sometimes mistaken for 
an hour-glass constriction (Fig. 8) 


If the limbus is very large and extends right across the 
joint almost like a diaphragm, it may be so large that it 


cannot readily be seen because the 
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ead is detormed by pressing on it. Figure 100—Arthrogram of a hip in present 
posterior] The upper lip is severel leformed pressure 


E. W. SOMERVILLI 


posterior diameter of the acetabulum has been reduced so that the head is “ riding ~ on 
anterior, posterior and superior lips and is unable to sink into the depths of the joimt 
Fig. 7). The superior lip is deformed in consequence (Fig. 6) and the reduction is 
unstable. There can be little doubt that the limbus is large enough to cause an obstruction 
in this way. Figures Il to 13 show three that have been excised 


With the assumption that the inverted limbus is the only major cause of obstruction to 


\ medium sized limbus excised from the hip of ¢ 
aged four years and eleven months 


Fic. 18 
Figure 120A large limbus excised trom the hip of a child aged two vears The edges are thick, the 
centre thin, possibly from pressure of the head. Conservative treatment had been persisted with for six 
months before open reduction was undertaken (same scale as Figure 11 Figure 18— A small limbus excised 
from the hip of a child aged one vear eight months (same scale as Figure 11 


reduction of the head into the acetabulum, it is obviously no very difficult matter to design 
an operation to remove the limbus without having to dislocate the joint or carry out any 
extensive dissection, and involving the least possible shock 


OPERATION 
Phe operation is greatly facilitated if the hip is first partly reduced on a suitable frame 
until the femoral head les opposite the acetabulum. Plain radiography will usually show 
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that it is standing out (Case 2, Fig. 17), and an arthrogram will reveal the obstructing limbus 
ind © pooling "in the depths of the acetabulum (Case 2, Fig. 18) 

Phe usual skin preparation is carried out with the patient on a frame, which is removed 
Immediately before operation, On the operation table the legs are allowed to adduct and a 
sandbag is placed beneath the affected hip. The approach is a modification of the Smith 
Petersen, A straight incision is made from below and medial to the anterior superior spine 
obliquely upwards and backwards to the mid-point of the iliac crest. This is de pened, and 
the skin and fat are retracted upwards to expose the iliac crest, from which the abductor 
muscles are detached and reflected subperiosteally from the wing of the ilium until the ¢ apsule 
of the jomt is exposed. This is facilitated by separating the tensor fasciae latae from the 
sartorius for about one inch 

Phe rectus with its reflected head is exposed and the edge clearly detined. It is usually 
possible to separate the rectus from the capsule with blunt dissection but occasionally a knife 
must be resorted to. [tis never necessary to detach it from the anterior inferior spine. The 
rectus can then be lifted clear from the capsule with a retractor. A small, transverse incision 
is made in the capsule close to the acetabular lip, until the white, shining articular cartilage 
of the femoral head is visible and a little synovial fluid exudes. The incision is carried forwards 
transversely to the capsule deep to the rectus. This is done most easily and quickly with a 
Smillie cartilage knife Phe incision is carried backwards to the posterior superior limit: of 
the jomt 

If the leg is now pulled downwards firmly, a gap of about one-quarter of an inch can be 
produced through which the inside of the joint can be seen. Sometimes the infolded limbus 
ean be seen quite readily, but usually at first sight it is far from obvious and the acetabulum 
seems to be deep and well formed quite different from the appearances on the radiograph 
Examining the inside of the acetabulum with a probe will often disclose no abnormality, but, 
Ifa blunt hook is introduced into the joint, the tip of it can easily be slipped over the edge 
of the fold, which up to then has harmonised so well with the acetabular roof as to by 
“invisible.” The tip of the hook can be forced through the base of the fold and the part 


of the fold lying in front can. be separated from its periphery until the hook comes out 


Phe tree end is grasped with Kocher's forceps and drawn out of the joint, when the 
extent of the true roof of the acetabulum becomes. visible and the fold is seen extending 
to the bottom of the acetabulum, attached at its periphery all the way. It is quite 
easily aceessible and is removed with a pair of strong, curved) scissors. With the fold 
removed the inside of the joint becomes much more readily visible and the whole of the 
icetabulum can be inspected without damage to the ligamentum teres or dislocation. of 
the joint 

When the limb is fully rotated medially and abducted about 30 degrees the head sinks 
deeply into the acetabulum Phe reduction will be stable, and so long as some degree of 
medial rotation is maintained, there is no danger of redislocation while the wound is being 
closed. It is unnecessary to suture the ¢ apsule, as the incision is closed with th: hippy medially 
rotated Reattachment of the muscles to the iliae crest and closure of the skin are all that 
are required to complete the operation. A hip spica is apphed with the hip fully rotated 
medially and abducted 30 degrees. More abduction than this may result in some degree of 


abduction contracture which may take some time to correct and delay early walking 


DISCUSSION 


Mis paper is not concerned with the long-term result of the operation deseribed, but 1s 
rather an attempt to demonstrate that the inverted limbus is a very Important, if not the 
all-important, cause of failure to achieve immediate and complete reduction of a congenitally 
dislocated hip 
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In this series of twenty-three open reductions of the hip, eighteen were done early 
that is, before conservative measures had been tried for more than a few weeks. Five were 
done late, when conservative measures had failed and the hip had redislocated. Three of 
these have been combined with shelf operations. In all twenty-three hips the inverted limbus 
has been readily demonstrated. In twenty-one it was excised completely, and in two it was 
simply cut across transversely and left. In only one instance was any other procedure 
undertaken to obtain reduction, and in this a ruptured ligamentum teres was excised. In 
the others, when an enlarged ligamentum teres, a hypertrophied Haversian gland or other 
possible cause of obstruction was found, it was left untouched. 

In all those in which the limbus was excised, reduction was complete on medial rotation 
and a little abduction, and, provided the medial rotation was maintained, remained stabk 
When the limbus was merely divided, reduction at the time was much less stable and 
radiographs showed a gradual reduction over some weeks. This suggests that, in these hips 
at any rate, the sole cause of obstruction was the infolded limbus 

Phe operation is not original but it is rather a combination of a number of operations 
described by others, based on the Smith-Petersen approach. The Smith-Petersen incision 
tends to leave an unsightly scar which mav contract below the anterior superior spine, Whereas 
the straight incision heals more satisfactorily. The incision is higher and more horizontal 
than that deseribed by Cole (1935) because, unlike ( ole’s description, the basis of this operation 
Is an exposure of the postero-superior aspect of the joint so that very little need be exposed 
anteriorly, Bleeding is thus reduced, the joint is not dislocated and the ligamentum teres 
When present is left untouched. The operation is quick, simple and free from shock, nevet 
taking more than thirty minutes and sometimes as little as fifteen. It has never been found 
necessary to use any form of resuscitation or transfusion 

The ages of the patients have been low compared with those described in other series, 
varving from cleven months to five vears, most being about two vears of age, and in no 
instance has an hour-glass constriction been found. No operative complications have been 
encountered, The first hip was operated on three years ago, the most recent in this series, 
six months. There has been one recurrent subluxation due to anteversion, correction. of 
which has resulted in a nearly normal hip. There has been no growth change in the femoral 
epiphysis, and no hip which has been mobilised yet has regained less than 00 degrees of flexion 
Many that have been free for more than a few months have regained full movements 

Because of the stability of the joint in medial rotation and the tendeney to redislocation 
In lateral rotation it seems to be logical to follow the open reduction with a rotation osteotomy 


before mobilisation; that has usually been done 


ILLUSTRATIVE CASE REPORTS 


Case 1 Girl aged one year nine months. Congenital dislocation of the 
frame, but even after seven weeks in wide abduction the head was still standing out 


The arthrogram showed an obstructing limbus which was excised (Fig. 15 i spica w 


for three months, and thereafter Batchelor plasters were used for eight month then 


osteotomy was done i vears alter admission this child has a full range of parle 


and complete stability v 16 She had also a subluxation of the right hip, which pe 


onservative treatment Wi corrected’ by a rotation osteotomy 


Case Girl aged two years and four months when the dislocation w; lagnosect 


Was reduced ona frame but after tive weeks the femoral head wi li standin 
and T8). Open reduction was undertaken, the limbus being excised (Mig a spica 
for three month Hlowed by rotation osteotomy and a spica for six week y fre 
was allowed Now, a vear later he walks without a Phe Trendelenberg 4 
there as full flexion, a normal ¢ ot rotation but only 40 degrees of abduetio The re 


the coxa vara which has unfortunately been exaggerated by the osteotomy (Fig. 20 
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Comment These two cases have been chosen simply to illustrate the results after prolonged 
immobilisation and after immobilisation for a much shorter period, There is no reason vet 


to suppose that the result in the other cases will be any worse or any better than those shown 


17 Fic. 18 
ction ona 


Is The amount the head 
the acetabulum and the compressed limbus turned into the 


The femoral head is opposite the acetabulum 
shown in thas 


frame for tive weeks 
irovram 


standing out is well 


standing out 


hic. 19 Fic. 20 
ase 2. Figure 19-— After reduction the head has sunk into the acetabulum Figure 20- One year atter 
peration the child has regained full movement exce pt abduction which is only 40 degrees. The hip is stable 
but the bony root is still a little oblique though much better 


So far they are all running a similar course, some taking a little longer to achieve mobile 


joints than others, but the patients operated upon are taking no longer than others that 


have been treated conservatively 


BONE AND 


: Case 2) Figure 17 After red 
Dit 15 
Note the pooling iy 
| 
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OPEN REDUCTION IN CONGENITAL DISLOCATION OF THE HIP 


Though it is far too early to be certain, there is at present no evidence to suggest that 


excision of the limbus causes any lasting damage to the joint and, as it is composed only of 


fibrocartilage, it will probably regenerate 


SUMMARY 


I. It is suggested that the obstruetion causing delayed reduction of the congenitally 


dislocated hip is the infolded limbus 


2. An operation is described by which the infolding limbus may be easily and safely removed 


Phe early results of the operation are reported 


Phe evidence for the original assumption is discussed 


I would like to express my thanks to Mr J. ( 
to Dr Fk.) H. Kemp for his he!p and ad) 


| Avice 


Scott tor his co-operation thror ition 
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FRAME REDUCTION IN CONGENITAL DISLOCATION OF THE HIP 
J. ©. scort, OXFORD, ENGLAND 


In congenital dislocation of the hip three essentials for good results are early diagnosis, 
early and accurate reduction without violence, and correction of associated deformity in 
femur and acetabulum if this is necessary for the maintenance of stable reduction. While no 
one disputes the importance of the first point, there is no unanimity about methods of obtaining 
the second, and the emphasis placed on the third varies greatly in different orthopaedic centres 


Fic. 1 


Having organised an ettective clinic system in our area, and so done what we could to 
promote early diagnosis, we began in 1935 under the stimulus of Mr G. R. Girdlestone to 
reconsider methods of reduction. This reconsideration was stimulated by various contemporary 
developments, namely: a clinical review of the patients with congenital dislocations of the 
hip treated at this hospital (unpublished); Farrell and Howorth’s (1935) re emphasis of the 
Importance of dysplastic changes in the femoral head; Lambrinudi's insistence on the 
Importance of anteversion of the femoral neck; and seeming general dissatisfaction with the 
results of treatment by the methods of closed reduction and immobilisation then practised 
The frame — It was thought that the principle underlying the use of Putti’s divaricator —a 
gradual reduction without the use of force —might be applied in children over twelve months 
old. The writings of Coonse and Stewart (1934) supported this view. No satisfactory apparatus 
for this purpose had been described, and the frame now known as the “ Wingfield’ frame 
was therefore designed (Fig. 1). The essential requirements to be met were: ease of continuous 
nursing, gradual abduction of both hips, and the application of traction to and across the 
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long axis of the limb. The frame is a moditied Robert Jones abduction frame with hinges 
in the frame and saddle at the hip joints (Fig. 1). Fixed longitudinal traction is exerted by 
adhesive strapping extensions applied below the knee and fixed to the bows at the end of the 
frame, the pelvis being controlled by groin straps. The cross pull is applied by means of a 
wide band around the upper thigh; a cord to this is passed through a pulley on the opposite 
side of the frame and weights of up to two pounds are attached (Fig. 2) 
METHOD OF REDUCTION 

It was our practice in the early days simply to put the child on the frame, but since 1938, 
when we began doing arthrograms on all these patients, the following routine has evolved 
After arthrography with about 7 cubic centimetres of diodone the child is put on the frame 
he legs are gradually abducted, the rate depending on the age of the child (the average being 
© degrees per day); meanwhile a gentle longitudinal pull is maintained. When an angle of 


60 degrees of abduction has been reached the cross pull Is applied and continued until reduction 
has been achieved, radiographs being taken at intervals of about seven days. Hf reduction 
seems satistactory a second arthrogram is done, and the appropriate form of immobilisation 
apphed. The abduction must be carried out slowly, and traction in either direction must not 
exceed two or three pounds. In all the uncomplicated dislocations in children up to five of 
SIX Vears of age Its possible by this means gradually to bring the head opposite the acetabulum 
If there has been a failure of development of the hip, as in arthrogryposis multiplex congenita 


the frame traction may have little or no influence on the position of the femoral head 


INCIDENCE OF SUCCESSFUL REDUCTION 
Up to 1949, ninety-three patients were treated by this method, and in twenty. the 
dislocation was bilateral. Eighty per cent were on the frame for less than two months. In 


ninety-eight hips satisfactory reduction was obtained; in fifteen it was necessary to resort to 


open reduction Pwenty-three other operations were done at a later stage, ten acetabulo 
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plastics, twelve rotation osteotomies, and one combined acetabuloplasty and = rotation 
osteotomy 

Of the ninety-seven hips of which a full series of radiographs is available, 8 per cent 
showed a moderate or severe degree of osteochondritis. In a comparable series of seventy-two 
hips treated by the Denucé method of reduction with immobilisation in abduction and medial 
rotation for similar periods, 26 per cent showed moderate or severe osteochondritis. We have 
now satished ourselves that gradual reduction does effectively reduce the incidence of 
osteochondritis. In those treated before the age of four, the incidence of moderate or severe 
changes has been reduced to less than 10 per cent. [ doubt whether much further reduction 


will be possible. The incidence is of the same order as in untreated congenital dislocations 


of the hip 
OTHER FACTORS IN SUCCESSFUL TREATMENT 

Since 1948 we have turned our attention to stability of the reduction, especially that 
obtained on the frame, and to the factors that might increase stability and allow the period 
of immobilisation to be decreased. The figures already given show that of the 113 hips studied 
fifteen required open reduction because no satisfactory reduction was obtained on the frame, 
and twenty-three required some secondary operation because the reduction was unstable 
In other words, approximately 34 per cent could not be properly dealt with by this method 
alone, and in more than half of these the inherent instability was not recognised until too late 
Phe worst results follow secondary subluxation or dislocation after the hip has been “ reduced” 
and immobilised for many months, especially if the method of reduction has led to a severe 
degree of osteochondritis 

If the patients operated upon are excluded, stable reduction was produced as often as 
it is claimed for other methods of closed reduction. The clinical results will be assessed in 


detail later in relation to work now being carried out on the causes of failure of closed 


reduction 

We believe, then, that we can, using the frame, bring the head opposite the acetabulum, 
but that we cannot as yet recognise all those cases in which the reduction will not be stable, 
in spite of arthrograms and careful clinical estimation of the angle of anteversion The 
radiographic appearances are often misleading, and those that look best do not always remain 


so) 


SUMMARY AND CONCLUSIONS 


Phe frame described has a place in the treatment of congenital dislocation of the hip 


especially if the diagnosis is not made until after the age of one year. Analysts of comparable 
series of hips reduced on the frame and by manipulation shows that dysplasia of the femoral 


head is decidedly commoner after the manipulative method 
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PRIMARY FUSION OF THE POSTERIOR SUBTALAR JOINT 
IN THE TREATMENT OF FRACTURES OF THE CALCANEUM 


IAN Lawson Dick, EDINBURGH, SCOTLAND 


The caleaneum is so shaped and so related to the wedge-shaped inferior surtace of the 
talus that when it is fractured the major impact usually falls on the posterior facet of the 
subtalar joint. This fact is well known. Reference has often been made to it (Malgaigne 1847, 
Bohler 1935, Watson-Jones 1943) and its importance was again emphasised in the admirable 
study of fractures of the caleaneum by Essex-Lopresti (1952) 

Phe ultimate function of the foot after the caleaneum has been fractured depends mainly 
upon two factors: 1) what happens to the subtalar joint; and 2) how much secondary stiffness 


cture of the caleaneum seen in the axial view I sno step; this fracture 


Vv by control of the swelling and active exercise gure 2- Spontaneous fusion o 


after fracture of the calcaneum which was untreated he right foot was similar 


is allowed to develop in the foot. Osteoarthritis develops in a damaged and distorted subtalar 
joint and this complication is the main cause of late and prolonged disability. Another 
crippling compheation is added if secondary stiffness is allowed to develop in the foot, as it 
will if the foot remains swollen or if it is immobilised in plaster after the injury. Treatment, 
therefore, should be governed by three considerations: the condition of the subtalar joint 
the prompt control of swelling; and the maintenance of mobility of the foot 


TYPES OF INJURY TO THE SUBTALAR JOINT 

When the fracture involves the subtalar joint there are three possibilities. First, the 
fracture may be only a crack without distortion of the joint surface or gross damage to the 
cartilage. If the caleaneum is protected from weight bearing until the bone heals, if swelling 
is controlled by bed rest, elevation and pressure bandaging, and if active exercises of the 
ankle and foot are practised from the beginning, there should not be any ultimate disability 
(Fig. | 

Secondly, the joint surface may be so severely damaged that the subtalar joint fuses 
spontaneously. When this happens functional disability is often only slight. Figure 2 shows 
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the left caleaneum of a man who sustained bilateral caleaneal fractures with other imyjuries 
in a fall from a height— injuries so severe that attention was focused on them and the fact 
that his heels were broken was not noticed. His feet were not treated. He came under my care 
eighteen months after the accident for the treatment of an ununited fracture of the humerus 


with a radial nerve palsy. His feet did not trouble him. He walked from four to five miles 


FIG 


Koutine lateral view of the heel. Displacement of the subtalar 
joint is evident. Primary fusion ts indicated 


Kic. 4 Fic. 5 


\nxial view of the subtalar joint showing secondary displacement. Primary fustor 
Obhque view of subtalar joint Phere is no secondary displacement Phe imyur 
treated conservatively Dr C. WK. Warrick of Neweastle kindly lent this radiograp! 


and he stood throughout a football match. After successful treatment of his arm he is again 
working as a window cleaner. In spite of contrary opinions that have been expressed it is 
possible to work on ladders after fusion of the subtalar joint 

Phirdly, damage to and distortion of the joint surface of the caleaneum may be such 


that traumatic arthritis of the subtalar joint develops. The syndrome is well known. It 1s 
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characterised by pain in the heel on walking for a short distance even on a flat surface, sharp 
stabs of agonising pain on treading upon irregularities in the ground, and a commanding 
aching pain in the heel at the end of the day —*' I don’t know what to do with my foot in 
the evenings.” 

The patients in this last group are usually treated ultimately by subtalar fusion, 
often only after weeks or months of pain. This delay detinitive treatment 
is undesirable for three reasons: 1) disability is needlessly prolonged, perhaps even fot 
months; 2) the patient suffers much ‘avoidable pain; and 3) a “ pain-pattern "’ may be 
developed in the cerebral cortex so that even successful subtalar fusion may fail to 
relieve the symptoms. 

If the subtalar joint is distorted by the fracture it should be fused early. Fusion should 
be a part of the primary treatment, and should be undertaken as soon as the foot has recovered 
from the eftects of the initial trauma. About three weeks from the time of injury has been 
found to be a suitable interval 

DIAGNOSIS 

Distortion of the posterior articular facet of the caleaneum can often be rece snised in 
the routine lateral view (Fig. 3). If it is not evident in this view an axial view (Fig. 4) or, 
better still, an oblique view (Fig. 5) (Anthonsen 1943, Bremner and Warrick 1950) must be 
studied before it is decided that there is not significant distortion of the joint surface. The 
term “ significant ’’ perhaps needs definition. The word distortion must be qualified. A 
fracture cannot involve a joint surface and not cause any distortion, but unless there is 
secondary displacement so that a step is formed the joint remains congruous when the fracture 
heals. The distinction 1s comparable to that which arises in the assessment of fractures of 
the head of the radius. The decision about the need for 
operation must depend on experience and the availability 
of radiographs of good quality taken in the correct axis 


TREATMENT 

If there is significant distortion of the subtalar joint, 
operative fusion of the jomt should be undertaken as a 
primary procedure. Fusion is indicated not because the 
displacement cannot be reduced—it can, as Gissane 
(1947) Essex-Lopresti (1952) have shown-—but 
because violence severe enough to displace the caleaneum 
has almost certainly caused irreparable damage to the 
articular cartilage. The programme therefore should be 
as follows. 1) Rest in bed with elevation of the foot ina 
pressure bandage usually for three weeks. Occasionally 
the post-traumatic swelling and ecchymosis subside rapidly 
so that fusion may be undertaken sooner, but not often 
During this waiting period the toes, foot, and ankle should 
be exercised actively for five minutes every waking hour 
2) Posterior subtalar fusion by the posterior approach 
first described by Galiie (1943) 
Operation The patient prone, the limb is 
exsanguinated and a pneumatic tourniquet Is applied to Fic. 6 
the thigh. A four-inch incision is made along the lateral Anatomical detail of the posterior 
border of the tendo caleaneus. The pad of tibrous-fatty approach to the subtalar joint 


: Note that the posterior tibial neuro 
tissue which les under the tendon should be excised—1f vascular bundle is protected by the 


it is simply incised it is difficult to retract and it gets in flexor hallucis longus muscle and 
: tendon Note also the situation of 
the way. A well defined layer of deep fascia covers the the lower end of the peroneal artery 
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muscle on the back of the tibia; when it is incised the fibres of the flexor hallucis longus 
are recognised by their medial obliquity This muscle is retracted medially, and the 
posterior tibial neurovascular bundle is safe on the medial side of it and its tendon 
The lower end of the peroneal artery lies close against the fibula. It is of variable size and 
because it may be large care should be taken to avoid it. The ankle joint 1s easily recognised 

it can be identified beyond doubt by movement of the foot —and the subtalar joint is seen 
just below it covered by the posterior talo-fibular ligament (Fig. 6). The shape of the posterior 
aspect of the talus is not constant. It may be deep or shallow, the posterior process may be 
well developed and tongue-lke, or it may be almost non-existent. It is therefore helpful to 
have a lateral radiograph of the foot on the viewing box in the operating theatre. If the 
joint cannot be seen with certamty it can be identified with a scalpel. The articular cartilage 
is excised from both surfaces with a thin-bladed osteotome as far forward as the sinus tarsi 
Phe excision of cartilage may be awkward at first; it rapidly becomes easier as the joint is 
opened. The cavity is firmly packed with cancellous bene from the patient’s iliac crest or 
from the bone bank. Only the skin has to be sutured and a pressure bandage is applied, 
not a plaster 

1 /ter-treatment — This follows the same lines as the treatment during the period of pre-operative 
waiting and is directed to the same ends the control of swelling and the maintenance of 
mobility. Active exercises are practised regularly from the first. The foot is elevated in a 
pressure bandage. As soon as the swelling is under control the patient may begin to get up 
with viscopaste or some similar supporting bandage on the foot. Regular non-weight-bearing 
exercises are continued throughout the convalescence; these movements do not interfere 
with fusion of the subtalar joint. Weight bearing is not allowed until there is radiographic 


evidence of fusion, usually at cight to ten weeks from operation 


PABLE I 
> WITH FRACTURES OF THE CALCANEUM TREATED 


Fusion (PRACTURES BILATERAL IN ONE CASE) 


Interval Return to work lime of 
before after operation follow up 
Operation ea 
year Electr 


$ weeks Labourer in 


4 weeks : Builder's 
3 weeks 
7 weeks 


3 weeks 


S months ’ Labourer in 


Return to work delayed by compensation dithiculties 


RESULTS 
Fourteen patients with fractures of the caleaneum have been treated in this way. In 
four, the operation was less than one year before the review and one did not report for review; 


one patient had a bilateral injury Therefore ten fractures of the caleaneum are studied. 
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Case 7 Four vears after posterior subtalar arthrodesis 
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In all, sound bony fusion of the subtalar joint was secured by the method described without 
post-operative plaster fixation. All returned to full work. None of the jobs was sedentary 
and some of them were heavy and rough. The average time between operation and return 


to work was six and a half months—if the two patients in whom the interval was longest 


and whose resumption of work was delayed by compensation difficulties are discounted, the 


average time was five and a half months. The results are summarised below and are tabulated 
in Table I. All were in full work at the time of review 


SUMMARISED CASE REPORTS 
Case 1— Man aged seventeen. First seen one year after injury with typical subtalar arthritis 
syndrome and operated upon. Returned to work as electrician four months later——ladders and 
sceattolding. Review one 
Case 2—- Man aged twenty-two. Operation three weeks after injury. Returned to work as labourer 
in bakehouse four months after operation. Review two years 
Case 3— Man aged twenty-nine. Bilateral fractures. Operation four weeks after injury. Returned 
to work eleven months after operation (delayed by compensation). Full work as house-painter 
Keview two years 
Case 4—-Man aged forty-one. Operation three weeks after injury. Returned to work as window 
cleaner six months after operation. Review three years 
Case 5 Man aged thirty-five. Operation four weeks after injury. Returned to work as a builder's 
labourer four months after operation. Review three years (Fig. 7) 
Case 6.— Man aged fifty-six. Operation three weeks after injury. Returned to work as a coal 
trimmer seven months after operation (delayed by compensation). Review four years 
Case 7— Man aged sixty-one. Operation seven weeks after injury (delayed by dental sepsis) 
Was working as a labourer when he was injured; returned to work as a street-hawker—‘‘ Can do 
owt wit’ foot.’’ (May be translated, ‘‘ does not consider that the condition of the foot Constitutes 
a material disability,’ but should not be translated.) Review four years (Fig. 8) 
Case 8—-Woman aged forty-eight. Operation three weeks after injury. Returned to housework 
four months after operation Lives up fifty-six stairs— no disability.” Review five vears (Fig. 9) 
Case 9 Man aged forty-three. Operation eight months after injury—-when first seen. Returned 
to work as a labourer in a foundry ten months after operation (delayed by compensation). Review 
five years 

SUMMARY AND CONCLUSIONS 
1. A small series of fractures of the caleaneum with distortion of the subtalar joint has 
been reviewed 
2. All were treated by subtalar fusion, in most as part of the primary treatment 
3. In all patients the subtalar joint fused by bone without post-operative plaster 
immobilisation 
4. Plaster immobilisation is not only unnecessary, it is undesirable 
5. Heavy work, including work on ladders and seattolding, can be undertaken after subtalar 
fusion 
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SUPRACONDYLAR-Y FRACTURES OF THE HUMERUS 


MERVYN EVANS, SWANSEA, WALES 


Phe supracondylar-Y fracture of the humerus is one of those uncommon injuries whose 


treatment varies considerably from one clinic to another. It 1s caused by a heavy fall on the 


hand or point of the elbow, the olecranon being forced upwards as a wedge between the 


humeral condyles, prizing them apart and displacing them upwards and backwards 


Displacement is considerable, and the fracture is unstable; the violence of the injury 


sometimes causes an associated vascular or nerve lesion The fracture occurs usually in 


adolescent or in adult life 
It is a difficult fracture to treat, and the very diversity of views on the subject is an 
the words of Watson Jone S 


indication of the poor quality of the results often obtained. Ih 


1943) “ no injury of the elbow gives rise to more difficulty in treatment. It may be impossible 


to secure pertect replacement by manipulation and traction. Operative reduction is very 


ditheult; it involves a free dissection of the triceps and capsule of the joint, and there is 


usually no natural stability of the fragments, so that reduction can only be maintained by 


screws and plates. Adhesion of the triceps, contraction of the capsule, avascular necrosis 


contribute to dense adhesion formation and permanent. stiffness. Despite the perfect 


anatomical reposition which may have been secured the final range of movement is usually 


less satisfactory than after manipulation, even when manipulative reduction has been less 


accurate, Operative reduction is not justified by the results. Two alternatives are available 


1) To secure the best possible position by manipulation and traction. 2) In grossly comminuted 


fractures with irreparable joint injury to perform an immediate arthroplasty.”” Watson- Jones 


goes on to deseribe manipulative reduction followed by plaster immobilisation, a method 


which the author has found to be followed by considerable joint stiffness. Perhaps more 


commonly used is the so-called “ bag of bones” technique, whereby the arm is supported 


ina collar and cutf, and immediate active movements practised. This is certainly a valuable 


method in the elderly, as a considerable range of movement may be obtained. The jomt, 


however, Is apt to be unstable and much power is lost, so that it cannot be said to lead to 


a satisfactory result in the younger patient. Late traumatic arthritis must not be forgotten; 


the elbow is a non-weight-bearing joint, but gross disorganisation of the joint surfaces does 


lead to arthritis in time 
If operative reduction is advocated the Campbell posterior approach is most favoured, 


with accurate fixation of all the main fragments by plates or multiple screws —a procedure 


ealeulated to lead to considerable limitation of movement. Surely a simpler approach to the 


treatment of this difficult injury is needed. The ordinary supracondylar fracture of the humerus 


is not ditheult, and the Y-fraeture can be converted into a supracondylar by the accurate 


reduction and fixation of the condylar fragments. Furthermore, the alignment of the intra 


articular surfaces is thus restored, and good lasting function may be expected, provided the 


operative approach has done no harm. Any residual displacement between the two fixed 


condylar fragments and the shaft may be corrected by subsequent manipulation, and, even if 


it persists, will not have any great deleterious effect upon the ultimate function 


TECHNIQUE OF OPERATION 


Phe key to the suecess of this simplifted method of internal fixation les in the exposure, 


and here the injury itself makes things easier for us. Provided the operation is undertaken 


within a reasonably short time of the accident, a vertical incision on either side of the elbow 


joint will lead one straight into the fracture haematoma The flexor and extensor muscles 
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have been stripped from the surfaces of the humerus by the injury, and little further stripping 
is necessary; they can be retracted easily without further damage, and are thus preserved 
for early function, The joint as a rule is found widely open; if not, it 1s distended with blood, 
and an incision through the capsule gives free exposure. The approach is made from the side 


of the smaller condylar fragment; if this is on the medial side, as is the more usual, the ulnar 


\ 


~ 
— 


Fic. 


Fixation of the condylar fragments of a ¥ shaped supracondylar fracture with a sere 
Thereafter the management ts that of an uncomplicated supracondylar fracture 


nerve should be exposed early in the dissection, and may be transposed anteriorly if its course 
hes near the fracture site. When the fracture has been exposed, the index finger in the joint 
hooks the far condyle back into position against the near one (Figs. | and 2 The break 
between the two is sharp and clear cut, and it is not difficult to secure apposition by feel 
alone. While the finger holds the position a seven sixty-fourths inch drill is inserted through 
the cancellous core of the two condyles, and its position checked radiographically If the 
position is satisfactory, the drill is replaced by a long screw, the tinger being kept in position 
during the whole procedure (Fig. 2). When accurate apposition cannot be attained by 
manipulation, a seven sixty-fourths inch drill hole is made in the distal condylar fragment, 
and a nine sixty-fourths inch hole in the proximal; a serew is then passed through the proximal! 
into the distal fragment, and the two approximated The united condylar fragments are 
then manipulated, under direct vision, into as good a position as possible with the shaft, and 
the wound closed. External fixation is by 
pressure bandage alone, in moderate flexion, 
for three weeks, after which active move 
ments are started as soon as the stability of 
the supracondylar element of the fracture 

allows 
Phe operation has been performed in 
six cases, tive of which are reported in detail; 
the sixth was in a woman of sixty-five whose 
elbow stiffened remarkably quickly, for after 
three weeks she had virtually no movement ; 
it would perhaps be better if operative 
reduction were reserved for adolescents and 
Fic. 3 voung adults, and the “ bag of bones ” 


Showing full movement a vear after operation technique used in the older patients 


CASE REPORTS 
Case 1~— A girl aged fifteen sustained a closed commuinuted fracture of the lower end of the left 
humerus and a fracture of the lower end of the left radius as the result of a fall on to the hand 
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at gym Phe elbow fracture was approached from the medial side, and a temporary screw was 
used to hold the upwardly displaced medial humeral fragment w hile the condyles were being tixed 
it was then removed Active movements were started at six weeks; the tinal range of elbow 
movement was full (Fig. 3), and the power normal 


Case 2 -A woman aged thirty-five sustained a closed supracondylar-Y fracture of the right 
humerus by falling trom a horse (Fig. 4 There was extensive bruising around the joint, and a 


complete median nerve palsy on admission. At operation through a lateral approach, tive hours 


after the accident, both the drill and the screw were placed rather high, but an adequate hold on 


both condylar fragments was obtained (Fig. 5 Active movements were begun five weeks later, 
and four months after the operation the range of elbow movement was from 160 to GO degrees 
with good muscle power. The median paralysis persisted; the nerve was eventually explored, and 
found embedded in scar tissue After it had been freed, full recovery was obtained (Fig. 6 


Fic. 5 


hifteen months 


hia. 6 


of elbow movement fifteen months after Operation 


Case 3. A boy aged fifteen was admitted three days after a motor accident, having been treated 
in the first place in another hospital He had sustained a comminuted compound tracture of the 
lower end of the left humerus, with a three-inch transverse wound posteriorly involving the 
triceps; the wound had been cleaned, packed with vaseline gauze and left open. It was felt 
that a stiff, possibly infected elbow joint was likely if it were left alone, and it was decided to 
attempt open reduction. Six days after the accident the posterior wound was sutured, and the 
condylar fragments fixed by a transverse screw, placed trom the medial side Active movement 

were begun four weeks later, and the fracture united with good joint alignment; there wa 

however, some forward displacement at the supracondylar site. His final range was from 145 
to 50 degrees, which may be regarded as satisfactory, in view of the severity of his original injury 


Phe power was normal and he was free trom pain 
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Case 4~— A girl aged eleven sustained a ¢ ompound supracondylar-Y fracture 


there being a small puncture wound at the back of the joint 
hand, as is 


of the nght humerus 
In this case the fall was on to the 
uggested by the upward displacement of the large fragment on the 
appears to be a cc mparativel 


ulnar side (Fig. 7 
common tracture pattern, and strong longitudinal traction on 
the limb is needed to obtain reduction. The condylar fragments were fixed with a screw hig. 8 
Active movements were started six weeks after operation, and less than three months from the date 
of the accident she had an elbow range of from 170 to 60 degrees 


hig. ¥ At this stage she left the 
country: she 


was still improving, and it may be supposed that her tinal range was greater 


Fic. 9 


Kange of movement ten weeks after 


CGase 5 A man aged forty-one fell from a ladder on to his outstretched left arm. sustaining a 


closed supracondylar-Y fracture of the left humerus and a fracture of the lower et 
the upward displacement of the ulnar condylar fragment is clearly seen (Fig. 10 Phe condyles 
were fixed by a transverse screw placed trom the medial side (Fig. 11 


id of the radius 


the ulnar nerve was found 
time of the operation, and was transposed anteriorly 
movements were started at three and a halt 


crossing the tracture site at the Active 
was trom 
power was normal, and he had returned to 


weeks, and the tinal range ot movement 
SO degrees to full extension (Fie) 12): the 


his) pre 
accident work as an electro-plater 


DISCUSSION 


It must be admitted that tive cases provide slender evidence on which to base a claim 
for a new method of treatment 


Phe supracondylar-Y fracture of the humerus is uncommon 


“4 
hig. 7 
Case 4— Before treatment Case 4 Fen weeks after operation 
ited 
eq 
Casc operation 
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however, and a large series would be diftheult to obtain. The accepted methods of treatment 
are not satisfactory. Manipulation is uncertain, and requires plaster fixation for retention of 
position, so that the tinal funetion is often poor, The “ bag of bones technique is useful in 
the elderly, but gives a weak unstable elbow, not acceptable to the young or to the manual 
worker. Accurate reconstruction is perhaps the least satisfactory method of all, for it entails 
wide exposure, with consequent damage to important muscle groups. It 1s felt that serew 
fixation of the condylar fragments is reasonable, in that it takes care of the essential 


alter operation 


Fic. 12 


Kange of movement eight months after operation 


displacement and restores joint alignment, while the supracondylar element is dealt with by 
manipulation. The operation can be performed without damage to the important flexor and 
extensor muscle groups, and relatively early movements may be instituted without fear of 
redisplacement. One cannot expect a perfect result in this fracture, but by condylar fixation 


one should be able to rely on 60 degrees of movement, complete stability, and adequate 
muscle power. 


I am indebted to Mr Gall of the Photographic Department of the Birmingham Accident Hospital for the 
preparation of the illustrations 
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REMODELLING OF THE HUMERUS AFTER SUPRACONDYLAR 
FRACTURES IN CHILDHOOD 


C.G. ATTENBOROUGH, LONDON, ENGLAND 


In the treatment of a supracondylar fracture of the humerus in childhood the aim should 


be a perfect anatomical reposition of the fragments, attained by closed manipulation. If for 


any reason it is found impossible to achieve this ideal, there are two alternatives: open 
reduction, or immobilisation in the unreduced position. Open reduction 1s widely favoured 
at the present time. It is a common experience, however, that anatomical reduction gained 
by operation is followed by varying degrees of stiffness of the elbow, often severe and permanent 

It is the obj ct of this paper to re porta number of cases treated by the second alternative 
Here the unreduced position is accepted, provided the alignment. ts good Phe elbow is 
immobilised in plaster until the fracture ts united, and remodelling of the humerus is allowed 
to proceed. The restoration towards normal anatomy is rapid and in some cases remarkable, 
and it is contended that the functional results are often better than those of open reduction 

It should be emphasised at the outset that it is not the object here to advocate non 
reduction of all supracondylar fractures of the humerus This method has been used only 
in those cases in which, for various reasons, an anatomical reduction could not be obtained 
by manipulation, It is only in children that remodelling can be relied upon for any marked 
anatomical improvement. All the patients in the following cases were under the age of ten 
vears at the time of injury. The upper age limit has not been determined, but the degree of 


remodelling becomes progressively less in adolescence and is very limited in adults 


CASE REPORTS 
Case 1— Boy aged seven yvears Admitted with a supracondylar fracture otf the left humerus 
with medial displacement. Four attempts at reduction failed to improve the position materially 
Fig. 1), and it was therefore accepted Plaster immobilisation was continued for tive weeks 


sition accepted after unsuccesstul attempts at re duction 


atter which radiographs showed marked new bone formation beneath the stripped periosteum on 
the medial and posterior aspects of the lower end of the humerus (big. 2 Six weeks later the 


range of movement was from 110 degrees to 180 degrees \ vear later the range was from 75 degrees 
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weeks later 


ilter mypury Note marked remodelling 


Fic. 4 


Showing range movement two and a quarter years after injury 
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to 190 degrees (5 degrees hyperextension was present in the normal elbow [wo vears atter the 
injury the anterior spur, though still present, was smaller and was relatively higher up the shaft 
of the humerus as growth proceeded at the lower humeral epiphysis (hig 
had been completely absorbed 


3 Phe lateral spur 
190) degrees (Fig. 4 


Four months later the left elbow range was fr« 


mm 65 degrees to 
and there was slight cubitus varus 


Fic. 5 


Initial radiograp! 


Fic. 6 


Position accepted after redisplacement 


Case 2 Boy aged nine years 
Mamipulation had failed to produce 
days later atter 


Admitted with a supracondylar fracture of the left humerus 


ris, 
\ good reduction was obtained three 
\ plaster was apphed with the elbow at a right 
\ few days later radiographs showed that the fragments had redisplaced (Fig. 6 
manipulations tailed to improve the 


a satisfactory position 
a second manipulation angle 
Pwo turther 
position and it was accepted. Radiographs thirteen days 
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Pic. 7 


Kemodelling of humerus seven weeks 


Fic. 8 


vhteen months after myur 


Fic. 9 


of elbow movement eighteen months a 


& 
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: 
4 
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after injury already 


showed subperiosteal new bone 
ind radiographs showed well marked remodelling 
was from 85 degrees to 100 degree 
degrees \ 


with ar 


Phe plaster was removed after seven weeks 
big. 7). One month later the elbow movement 
fen months after the injury it 

mncreasimy distance 


Was from SO degrees to 
woand a half after the Injury radiographs showed absorption of projecting 
bet ween tl 


spurs 
he residual anterior spur and the elbow as growth progresses 


Fic. 11 


(hig. 


Position accepted after unsuccessful atte mpts at reduction 


Phe elbow range was trom 60 degrees to TSO degrees 
varus of 15 degrees 
Case 3 


(hig.9), and there was a cubitus 
Boy aged five years 
left humerus (Fig. 10 


Admitted with a grossly displaced supracondylar fracture of the 


[wo attempts at reduction failed to overcome the posterior displacement 
but the alignment was good and the position was accepted 


hig. 11 Immobilisation in a plaster 
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umerus J weeks alter 
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Condition one and a half vears after injury 


Fic. 14 


movement 
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with the elbow at a night angle was continued for eight weeks, after which radiographs 


evlinder 
big. 12 One month later the range of elbow movement 


showed marked remodelling 


was from 


\ vear and a half after the injury radiographs showed considerable 
13 Phe elbow range was from 60 degrees to 190 
hig 14 There 


degrees to 175 de vTees 
advancement of the remodelling process (Fig 
10 degrees hyperextension, Compared with 5 degrees in the right elbow 


dlevre cs 


was Cubitus varus of 5 degrees 


Initial radiograph 


hic. 16 
utter redisplacems 


\dmuitted with a supracondyi 


laterally, and an incomplete median nerve palsy 


Case 4— Bov ayved seven years 
Phere was gross displacement posteriorly and 
hig 15 Manipulation tailed to reduce the tracture and was repeated three days later 


good position was obtamed, but, because 


m a considerable amount of extension 


time a 


to immebilise the elbow 


showed redisplacement of the fracture (hig) 16 | 


ir fracture of the meght humerus 


Phas 
of the marked swelling, it was found necessary 
Kadiographs four days later 


Phe position was accepted and immobilisation 
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ontinued for tive weeks Kadiographs then showed new bone formation beneath the stripped 
periosteum on the lateral and posterior aspects (big. 17 ive months later, further radiographs 
howed a remarkable degree of remodelling, with « omplete abs« rption of the medial spur, and a 


a 


rapidly diminishing anterior projection (Pig. 18 Phe range of movement was from 45 
to TSO deyrees (big. 19 
DISCUSSION 

supracondylar fractures of the humerus in childhood can be difheult injuries to treat 
Few will deny that the standard method of treatment should be by closed manipulation and 
immobilisation ina plaster slab and collar-and-cuff sling. Later, when the swelling has 
subsided, a complete plaster cylinder may be used. The elbow should be in as much flexion 
as the swelling will allow, provided a strong radial pulse is retained. The optimum is about 


45 degrees above the nght angle, but it is frequently dangerous to flex the elbow to this 


extent, and a right-angled position, or even some degree of extension, may have to be acce pted 


If necessary, the manipulation may be repeated when the swelling has subsided (Watson- Jones 
1943), but this should not be left later than five to seven davs. The fracture rapidly becomes 
“sticky and subperiosteal new bone formation may be seen radiographically within ten 
days or even earlier 

The ditheulty arises when a satisfactory position cannot be obtained by manipulation 
when redisplacement occurs despite repeated manipulations; or, rarely, when the fracture is 
lirst seen after an interval of several days since injury, still with its original displacement 
The recent literature on the subject stresses the methods of operative treatment Thus 
Swenson (1948) reported a series of patients treated by closed reduction and fixation by 
Kirschner wires inserted “ blindly.’ Donchess (1949) advocated a postenior midline approach 
to the fracture site, and, after reduction under vision, fixation with Kirschner wires. Both 
these authors reported good final functional results. Sandegard (1943) was more guarded 
While advocating operation for the “stubborn ’’ cases, he stated that alteration ot the 
carrying angle might oceur in consequence, and that limitation of movement was common 
after operative reduction 

It has been a frequent finding that although an anatomical reduction may be obtained 
by operation a considerable measure of elbow stiffness often results, especially if, metal or 
other foreign bodies are used in close proximity to the joint 

The alternative method of treatment is not new. Hey Groves (1916) commented upon 
the degree of remoulding which will take place in children. It seems, however, that this is in 
danger of being forgotten m an age of many operative procedures 

In the conservative treatment used in the cases reported here the fragments were left in 
the best position obtained by manipulation and the elbow was immobilised at a right angle 
ina plaster cylinder. In the earlier cases the immobilisation was continued for tive weeks 
In the light of experience, this time was extended to between six and eight weeks. Premature 
removal of the plaster seemed to result ina painful elbow, with marked spasm and subsequent 
slow progress. The longer period of immobilisation has been followed by a more rapid return 
of function 

Although quite severe posterior and lateral displacement may be accepted, the alignment 
must be good Rotational deformity is seemingly not corrected by remodelling. except 
perhaps in infants. In two cases of this series slight backward tilting has resulted in 
hyperextension of the elbow, with more marked limitation of flexion than would otherwise 
be present. In three cases there 1s some cubitus varus, though this may have been caused 
partly by disturbance of growth at the lower humeral epiphysial line. In all cases the 
displacement, as opposed to rotation, of the distal fragment, has been smoothed oft by the 
process of remodelling.  Subperiosteal new bone formation is well marked, and projecting 
spurs are absorbed. The medial or lateral spur is absorbed particularly rapidly and the 
anterior spur more slowly, The residual anterior projection tends to become relatively higher 
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up the shaft of the humerus as growth proceeds, and causes less of a block to flexion of the 
elbow 

All these patients regained a full range of extension of the elbow within a few months 
of removal of the plaster. Flexion was regained rather more slowly and has continued to 
Improve for along time. In every case, the range of flexion is still increasing as the ant 
spur diminishes 


SUMMARY 


Four cases are shown to illustrate remodelling of the lower end of the humerus aftet 


supracondylar fractures with displacement in childhood. Remodelling 1s rapid) will 


restore almost normal anatomy and good function even with severely displaced fractures 


Phe results are much better than in many cases treated by open reduction 


Xpress my sincere thanks to Mr Cecil Flemming and Mr J. Ro Armstrone for their 
encouragement, and tor permission to publish these cases which were treated under their care 
thank Sir Reginald Watson- Jones tor his helpful advice For the climeal photography, my 
fue to Mr ROB. Ruddick of the Photographic Dx partment of the London Hospital 
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POSTERIOR PERIPHERAL DETACHMENT OF 
THE LATERAL CARTILAGE 


\. Jack, EDINBURGH, SCOTLAND 


Phis paper describes a lesion of the attachments of the lateral cartilage which, it ts 
considered, deserves description as a distinct clinical and pathological entity Although it 
scoms probable that most surgeons concerned with knee joint surgery recognise the lesion 
ind. in fact, MeMurray (1942) described it as “ the commonest pathological condition of the 


external cartilage,” it has not hitherto been given individual identity, but has been grouped 


indiscriminately from a clinical point of view, with tears in the substance of the cartilage 


I he peripheral ittachments of the lateral cartilage ditter from those of the medial in 


that their continuity is broken by the passage of the femoral t ndon of popliteus. This tendon 


enters the joint through a svnovium-lined tunnel and hes in direct relationship with the rim 


of the lateral cartilage which it grooves obliquely There is a Inatus in both superior and 


inferior coronary ligaments to permit its passage. The lesion consists of a tear of the synovial 


reflection and coronary ligaments backwards from the hiatus so that the posterior half of 
the intact cartilage loses its peripheral anchorage and is able to slip forwards into the joint 
lig. | 

Interest in this condition was aroused eight years ago by the case of a soldier of twenty 
who complained of intermittent locking incidents in both knees, due clinically to lesions of 


the lateral cartilages ft operation the cartilages were found to be intact. but once dissection 


had proceeded to the h 


and displaced completely across the centre of the joint, remaining attached only at. the 


jatus for the popliteus tendon, they could be pulled forwards easily 


posterior horns. Syvmptoms dated from an oecasion when he had been obliged to kneel 


crouched down, sitting on his heels, ina slit trench for half an hour during a bombing attack 
he found both knees locked in flexion and he was unable to proceed until 


\ttempting to rise 
Phereafter locking incidents recurred which he learnt 


a companion had pulled them straight 
to overcome himself by kicking the knees straight. Not long afterwards an almost identical 


case Was encountered in a boy of sixteen who had hidden under a bed during a game of hide 
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and-seek, and who was unable to rise when found until his sister had pulled his legs straight 


since then cases of a similar nature and with the same operative findings have cropped up 


with sufticient regularity to render the condition familiar 


CLINICAL FEATURES 
Phe lesion tends to occur in relatively young patients and may be bilateral. The original 
incident that initiates the tear is not always so clear-cut as in the two cases quoted above 
there is commonly a story that the first attack of pain, situated in the postero-lateral 
f the joint, developed after a period of relaxation with the knees fully flexed — for 


ispect i 


but 


Fic. 2 
loved on the same 
left an example 
of the posterior half of the cartilages and no 
of svnovial reflections behind thre poplite i 


id the rounding off of the postenor rim 


Instance, after squatting on the heels for some time, It may be possible to identify in the 


story a medial rotation twist of the tibia. For a few davs after this initial meident there ts 


svnovitis with effusion, and a typical point of tenderness at the level of the cartilage 
MecMurray’s sign 


behind the lateral ligament Movements of the knee are normal and 


hereafter the complaint may be of minor “ catching in the joint with transient 


postero-lateral pam True locking occurs later as the tear extends The knee locks in rather 


more Hexion than is usual, often about minety degrees, and release is easy and complet: 
thre 


simple straight pull. In this respect the lesion differs in its behaviour from a tear in 


substance of the cartilage 
PATHOLOGICAL ANATOMY 


\ characteristic feature at operation is the ease with which the cartilage is removed 


the ditheult part of the operation is already performed Phrough a lateral parapatellar 
inesion the anterior half of the cartilage looks normal and there may be a temptation to 
trouble. As dissection approaches the popliteus tendon 


look elsewhere tor the souree of 
at the 


tas common to tind a small zone of hyperaemic reaction in the synovial membrane 
When the hiatus is reached the cartilage pulls forward 


anterior edge of the hiatus 
the joint and division of the posterior horn releases it completely 
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Iwo lateral cartila ‘hit a 
for tic d werat 
the curvat te OT 
the left the absense hath 
negative 
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Phe normal curvature of the posterior half of the cartilage may be flattened by repeated 
forward displacement The synovial reflection is found to be absent from the popliteus 
lnatus backwards, and the superior rim is rounded off by the persistent over-riding of the 
femoral condyle 


MECHANISM OF INJURY 
It seems reasonably certain that exaggerated flexion of the knee is the important elem 
in the produetion of the lesion, combined possibly with medial rotation of the tibia 


flexion the condyle of the femur rolls back on the tibial plateau so that at the extreme range 


it rests almost on the POStETIO! edge Medial 


rotation of the tibia tends to accentuate the 
position on the lateral side cf the joint A 
recent paper by Last (1950) described how the 
lateral cartilage normally escapes injury i this 
position, The medial half of the popliteus muscl 
is inserted by a fibrous aponeurosis directly into 
the posterior rim of the cartilage, and draws 1t 
back over the rounded edge of the tibial condvl 
as the knee flexes (Fig. 3). Last’s description 
of this attachment and function of the popliteus 
has been verified in a series of dissections in 
freshly amputated limbs 

The occurrence of bilateral lesions, and the 
vouthful age at which they appear, may imply 
a structural predisposition to the lesion either 
in the form of laxity of ligaments or possibly 
anomalous insertion of the popliteus. Whatever 


the factor, the popliteus action seems to become 

Fic. 3 
Iyagram of the pophitteus control of the lateral 
tendon of popliteus has forwards and swings medially on the Hgaments 


been omitted and only the medial half of th of Wrisburg and Humphrey, so th it 
muscle is represented 


temporarily ineffective and the cartilage slips 


becomes trapped between the condyles When 
straightening is attempted the cartilage is dragged farther into the joint and its peripheral 
attachments give way at the weak point at the edge of the popliteus hiatus. Subsequent 
episodes enlarge the rent until the pophteus attachment and all peripheral attachments 
behind the hiatus are torn away, and the posterior half of the cartilage is released) trom 


control 
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A CASE OF PROGRESSIVE JOINT DISORDERS CAUSED BY 
INSENSITIVITY TO PAIN 


J. G. PETRIE, MONTREAL, CANADA 


Kapidly progressive degeneration of joints in persons whose sensory function is impaired 
well known in tabes dorsalis, svringomyelia, diabetic neuropathy and other diseases of 
‘nervous system. The occurrence of such degeneration as a result of simple insensitivity 

is Jess Common 
CASE REPORT 
Y woman, born in 1926, has shown from birth a consistent lack of appreciation of pain 
Phere as, and has been, no known similar disturbance in other members of her family. In 1948 
it the age of twenty-two, she was investigated by Dr F. L. McNaughton at the Montreal 


Neurological Institute, but no evidence was found of any defect in her nervous system, and 


she was able to distinguish pinpricks for what they were, though to her they were quite 


painless. Temperature sense was normal, but extremes of temperature produced no pain 


Kadhographs loos bodies in patient’s left knee at ag seventeen 


stimah that would normally produce pain evoked neither verbal report of pain, nor wineing 
nor withdrawal of the part tested, and the blood pressure, pulse rate and respiratory rate 
were not affeeted. There was no evidence of psychological defect or of personality disordet 
Phe electro-encephalograms were normal 

When twenty-one months old she had had a large painless abscess over her occiput 
At three vears of age she had had an equally painless osteomyelitis of her right caleaneum 
ind a pinch grafting operation for a painless burn which she had sustained when kneeling 
on a radiator. At the age of six she had acute pyelitis and osteomyelitis of the left: femur 
iain Without pain. At seventeen she noticed loose bodies, which were removed from het 


left knee (Pag. 1). At the same time, a thoraco-lumbar kyphosis was noticed, and radiographs 
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of the spine showed some bone resorption in the upper lumbar bodies with condensation and 
osteophyte formation in the same region (Fig. 2). By that time her tongue was searred and 
the soles of her feet bore numerous sears of painless injuries. 

In 1948, at the age of twenty-two, she noticed “ crunching © noises in her right hip and 
swelling in this region. Radiographs showed loss of substance in the acetabulum and in the 
femoral head (Fig. 3). Withm four months she was limping. The hip then showed an 
abnormally free, painless range of movement in all directions, 
with grating. There was a considerable bony swelling palpable 
in Searpa’s triangle and the leg was two inches shortened 
Her shoulders could now be subluxated and reduced at will. 
A vear later, radiographs of the hip showed further destruction, 
with subluxation of the femoral head (Fig. 4). A “ shelf” 
operation was undertaken, but it did not correct the limp 

In 195] her legs began suddenly giving way under het 
without warning, and pyramidal signs appeared with diminished 
sensation in all forms below the eighth-ninth thoracic level, 
ind paralysis of the bladder sphincter. Radiographs now 
showed a destructive lesion at the T.1l0 PT) interspace, with a 
soft-tissue mass around the involved vertebrae (Fig. 6). A 


lumbar myelogram showed a block at the tenth thoracic 


level, with a filling defect at the level of the tenth thoraci 


dise. Operation (right hemi-laminectomy, by Cone and 


mn 
Petrie) revealed compression of the cord at that level, ram) atage twenty win 
destructive leston at bb and 
with much granulation tissue of varying consistency the bstruetion to tl 
extra-dural space rhe cord was decompressed by removing — opaque fluid at the san 


bone and granulation tissue, and pulsation was restored in 
the theca. The spine was fused from T.8 to Ll. The histology of the granulation. tissue 


revealed nothing specitic. Progress The patient made some improvement Bladder 


function has returned, but she still has a severe degree of paraparesis 


DISCUSSION 


have ignored loss of 


Phough some recent authors (Casagrande, Austin and Indeck 1951 


pain-sensation as an important factor in the cause of neuropathic jot disease, there is no 


doubt that this function is abnormal in the large majority of joints so affected. In this 


case changes identical with those of * Charcot's joints in the knee, hip and spine occurred 


in a person with no other defect in her nervous functions until the spinal lesion itself 


produced a paraplegia It seems probable that these jomnt changes were due solely to the 


lack of protection usually given by the sensation of pain 


Ihe author is grateful to Dr F. | MeNaughton, chiet of the Neurological Se Montreal \ i 
Institute, and to Dr W. H. Feindel of the Department of Neurology and New irgery, MeGill Ut 
ind Montreal Neurological Institute, for their interest in this study 
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NOTE ON THE NERVE ENDINGS IN A SUBJECT WITH ARTHROPATHY 
AND CONGENITAL ABSENCE OF PAIN 


WILLIAM FRINDEL, MONTREAL, CANADA 


the Montreal 


Rare reports in the scientific literature have described subjects who were unreactive to 
painful stimuli, From some of these descriptions it is evident that the lack of pain sensibility 
was only one feature among a number of neurological defects. In other instances the 
question of an hysterical form of indifference to pain could not be entirely eliminated. But 
MeMurray (1950) has recently investigated in great detail a young woman who had shown 
marked insensitivity to pain since birth, with no other demonstrable neurological or 
psvchological stigmata. She gave no verbal report of painful feelings and failed to show 
either overt physical withdrawal or the changes in heart rate, blood pressure or respiratory 
rhythm such as are consistently produced by noxious stimuli in normal subjects 

From the orthopaedic pomt of view the particular interest in this patient, and in similar 
cases, hes in the involvement of bony structures, either from fractures which may go unheeded 
and subsequently become infected, or from degenerative changes about weight-bearing joints 
which may be related to the defective sensibility of the articular structures. The details of 
the changes in the skeletal tissues of this patient are described elsewhere in this number by 
Petrie.” 

The present note is based upon the neuro-histological findings in biopsies taken at 
operation from the skin and underlying tissues about the hip joint. Although the material 
was limited, it has provided the first histological study in a case of this ty pe. The observations 
may be of some value in determining the nature of the neural basis of this rare disorder and 


in detining the relationship to defective articular nerve supply in certain arthropathies 


HISTOLOGICAL STUDY 


Material and method = In the course of an operation on the right hip joint, Dr Gordon 


Petrie supplied small specimens of skin, superficial and deep fascia, periosteum, bone and 
cartilage, the latter three specimens being taken from the acetabular margin. The tissue 
was placed in O- per cent saline and fifteen minutes later was immersed in 0-2 per cent 
methylene blue (Merck) made up in 0-9 per cent saline. Staining was controlled microscopically, 
the duration of immersion extending from fifteen to thirty minutes. The tissue was then 
washed in +9 per cent saline for tifteen minutes, kept in cold 8 per cent ammonium molybdate 
for tour hours, then washed, dehydrated in alcohol, cleared in toluol and stored in methy! 
salicylate This technique has the advantage of avoiding the necessity of sectioning, and 
makes it possible to keep the small bits of tissue intact, thus permitting a more adequat: 
search for nerve tibres 

Observations — In the specimens of skin there were nerve bundles containing up to as many 
as seventy nerve fibres, including fibres of medium diameter and tine non-myelinated fibres 
More superticially these bundles gave off smaller leashes of fibres which formed a sub epithelial 
plexus (Fig. 1). Mvelinated tibres could be traced to a point where they divided to give fine 
non-mvelinated fibres, having a characteristic beaded appearance. These in turn each supplied 
a superficial network of free-ending naked terminals which stood out clearly against the 
pale-staining epithelium. The most superticial and distal fibrils of the network were usually 


single with loops or branching formations (Fig. 2). The deeper branches were multiple and 
PeTRIE, |]. G \ Case of Progressive Jomnt Disorders Caused by Insensitivitv to Pain p. 399 
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intermingled with adjacent terminals from other tibres (Fig. 3). One end-organ was seen which 
was made up of a complex skein of terminals resembling a thermal receptor 

In periosteum no large nerve bundles were seen and the density of innervation was less 
than that of skin. Bundles contaiming up to four nerve nbres were present (Fig. 5). One fine 
fibre was seen bifurcating to supply beaded free terminals alongside a small blood vessel 
Fig. 4), although no arborising networks were noted as in the skin. 

In the specimens of superticial and deep fascia, bone and cartilage no nerve fibres were 
seen, but staining of these samples was unsuccessful. In view of the well known difficulty of 
staining nerve fibres and endings in peripheral tissues and the limited amount of material 
available these negative results may be discounted 

Bodian’s silver proteiate impregnation of a small specimen of muscle showed normal 
striations, no increase of sarcolemmal nuclei and revealed no nervous structures 
Summary of histological findings Normal nerve endings of the type subserving pain 
sensibility were found in biopsies of skin and periosteum taken from a patient with congenital 


absence of pam SCTIse 


DISCUSSION 

Free nerve terminals and pain— It has long been known that free nerve terminals are 
the only type present in the central part of the cornea (Ramon y Cajal 1909), from which 
an exquisitely painful sensation can be readily evoked. Free nerve endings also appear to 
form the exclusive innervation of teeth and of the tympanic membrane (Wilson 1911), and 
various kinds of stimulation apphed to these structures give rise only to painful sensation 
These observations and considerable additional evidence which has been reviewed in detail 
by Woollard, Weddell and Harpman (1940) leave little doubt that pain sensibility 1s subserved 
by free nerve endings. Sherrington (1940) pointed out how well adapted such endings are 
for pain sense, with their tine free terminals lving naked and unencapsulated among the cells 
of the tissue which they defend. The specific stimulus for pain organs is anything that does 
injury to the part which it reaches 

Inthe biopsy specimens of the present study, nerve fibres and free nerve endings are present 
and these show no morphological features that would distinguish them from the pain endings 
in normal subjects. They show the characteristic network of fine beaded endings with 
intermingling of the terminals from adjacent nerve fibres. There is no evidence of abnormality 
of the pattern, such as isolation of the free endings, which may be present in certain peripheral 
nerve disorders associated with over-reaction to painful stimulation (Weddell, Sinclair and 
Feindel 1948) 

In the specimens of periosteum, the density of nerve fibres and endings was less than in 
the skin, but this 1s also the case in normal circumstances (Feindel, Weddell and Sinclair 1948) 
and, indeed, is probably an anatomical factor related to the poor localisation and vague 
quality of pain perceived from deep structures as compared with that aroused from = skin. 
Phe relation of the free nerve terminals in the periosteum to small blood vessels does not 
necessarily indicate that they are vasomotor in function, for such endings may persist after 
autonomic denervation in animals. Moreover it was noted by Bazett and MeGlone (192s) 
that pain can be evoked from needling blood vessels. It is known also from direct observation 
in patients under local anaesthesia that blood vessels of the dura mater (including the middle 
meningeal vessels and the venous sinuses) and the larger cerebral arteries may, in some 
subjects, be remarkably sensitive to painful stimulation, although other intracranial structures 
are almost wholly insensitive (Pentield and McNaughton 1940), 

It should be emphasised that free nerve terminals, apparently histologically indistinguish 


able from “ pain’ endings, are also found in relation to glandular tissues (for example, the 


sebaceous glands of the skin), to fat cells and as accessory fibres to encapsulated sensory 


end-organs. Since the free nerve endings noted in the present study were not related to any 
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such structures, it seems justifiable to consider them as true pain endings. From. the 
histological evidence available, it seems probable that the defect in the perception of pain 
and in the reflex protective effects of pain in this subject hes in central rather than in peripheral 
nervous structures. Study in similar rare cases might serve te define further the true 
neurological defect 
Pain sensibility of joints The skeletal changes in this patient bring up the problem of 
the relationship of certain arthropathies to impairment of the innervation of articular 
structures. There seems little doubt that periarticular structures are pain-sensitive and the 
evidence for this has been critically reviewed by Gardner (1950) Observations on the 
sensitivity of synovial membrane, however, are contradictory. Davies (1945) readily aroused 
painful responses by pricking the membrane of the knee joint in a conscious patient. Kellgren 
and Samuel (1950), on the other hand, described the synovial membrane of the knee joint as 
a relatively insensitive structure with a few pain-sensitive spots surrounded by wide areas 
from which no sensation could be aroused. Certainly the rather vigorous forms of noxious 
stimuli they used seemed to arouse remarkably little response although it is of interest that 
injection of a small amount of 06 per cent saline did evoke a sensation of pain. An injection 
of this material serves as a somewhat diffuse stimulus, capable of affecting nerve bundles 
as well as endings, and also appears more ettective than a punctate stimulus in arousing pain 
from the thinly disposed pattern of pain endings which seems to obtain in many deep tissues 
(Sinclair, Femdel, Weddell and Faleoner 1948). In view of the paucity of pain endings 
demonstrated in synovial membrane, Gardner (1950) suggested that stimulation of the 
nerve fibres and endings accompanying blood vessels may be responsible for the painful 
responses from synovial tissue 

It seems clear therefore that joints are adequately provided with pain endings although 
the details of their density and distribution remain to be clarified. In addition, vasomotor, 
Vasosensory, pressure and proprioceptive endings contribute to the innervation of joints 
Defective nerve supply and arthropathy [experimental studies indicate that normal 
Innervation is necessary for the maintenance of a joint that is) undergoing the 
movement of ordinary use. Eloesser (1917) found that after section of the lumbo-dorsal 
roots in cats the animals that remained active developed changes in the joints of the limbs 
deprived of their afferent nerve pathways He stressed the Importance of anaesthesia and 
consequent trauma as significant factors. Krom the studies of Howell (1917) and of Tower 
1937) it is evident that the growth and configuration of the bone itself is little affected by 
prolonged denervation consequent upon root section. Moreover, if the limb deprived of its 
sensory nerve supply is immobilised no jomt changes are evident (Corbin and Hinsey 1939) 

Corbin (1937) also noted that in animals allowed to move about after section of the 
afferent nerve supply of the lower limbs there was an increase in density and diameter of 
the femoral head with erosion of the hyaline cartilage from parts of the apposed joint surfaces 
He concluded that the main factor was loss of proprioceptive sense, which allowed malposition 
and movement of the joint beyond its normal range, with consequent wear on articular 
surfaces unused to such stress 

No experimental studies appear to have been described in which only pain fibres to 
joints have been eliminated as, for example, by spinothalamic tract section. Adult bones 
and joints appear to maintain their normal structure and function after autonomic denervation 
Phere seems to be no good experimental evidence that loss of vegetative nerves to a jot can 
produce arthropathy. Indeed in some instances in which this has been claimed, the autonomiu 
denervation has been anatomically incomplete, as pointed out by Gardner (1950) 

Casagrande, Austin and Indeck (1951) contended that no joint changes followed 
neurectomy of the sensory nerves to the ankle joint in three patients. The effect of denervation 
in such instances is unfortunately assessed with some difficulty, since most neurectomies are 


performed when the joint has already undergone pathological changes 
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Among neurological disorders tabes dorsalis and syringomyelia are characteristically 
associated with arthropathy. In tabes the disease produces extensive denervation similar 
to that in the experiments noted above, including loss of pain and profound Impairment ot 
proprioceptive sense from involvement of the sensory roots and posterior columns of the cord 
Phe loss of deep (proprioceptive) sensation frees the Joint from reflexes that would normally 
restrain it from a dangerous range of movement, while the loss of pain renders the patient 
unaware of any damage done to the joint, either by the abnormal range of mobility or by 
other means 

In syringomyeha, arthropathies develop joints corresponding to segments of the 
spinal cord affected by the destructive cavitation. Fractures of bones of the analgesic limbs 
may go unnoticed. In spite of the more selective form of denervation, the incidence of 
arthropathy is reported as higher in syringomyelia than in tabes (Wilson 1940 \lthough 
some motor weakness may be present, the predominant detect is restricted to loss of pain 
sense (and usually of temperature sense) with little or no change in proprioceptive sensibility 
until later stages of the disease. The type of denervation ts thus similar to that obtaiming in 
the patient wholly insensitive to pain who had preservation of other modalities of cutaneous 
and deep sensibility 

Physical pain was described by Sherrington (1940) as a psvehical adjunct of a protective 
reflex. In the present study there is strong evidence from MeMurray’s observations and from 
the climeal history as described by Petne that the psyvehical aspects of pain were absent in 
this patient, as were the reflex responses to nociceptive stimuli, The changes in the skeletal 
structures might well be explained on the basis that the protective etfeets of pain were also 
lacking 

No doubt multiple factors are concerned in the development of joint changes after 
various forms of denervation. It seems clear, however, that Joint changes can occur with 
loss of pain sensibility as the main feature. It seems reasonable to conclude that. tissue 
damage from repeated wear and tear of ordinary activity, if unheralded because of impairment 


of pain sense, can lead to arthropathy. Tt is of interest that Charcot (1868), in his original 


chnical deseription of the joint changes in four patients with locomotor ataxia, emphasised 


their essentially paimless nature 


SUMMARY AND CONCLUSIONS 


1. A patient wholly insensitive to painful stimuli as judged by psvehical, physical, retlex 
and autonomic responses, showed multiple arthropathies 


2. Biopsy specimens of skin and periosteum from the region of the hip joint showed free 
nerve terminals similar in morphology to endings considered to subserve pain in normal 
subjects The abnormality related to detective pain sensation therefore appears not to be 
due to a defect in the peripheral nerve endings for pain, but to be located more centrally in 


the nervous system 


3. In this patient, and in some patients with syringomyelia, arthropathy is associated with 
selective impairment of pain sensibility of the involved joints. [t appears that tissue damage 
from the wear and tear of normal activity of a joint, if this damage is unheralded because of 
impairment of pain sense, can lead to arthropathy 


4. It is noted that further experimental evidence is still required to elucidate the role of 


various modalities of innervation in the maintenance of normal structure and function of joints 


Phe author is gratetal to the National Research Council of Canada for a graduate medical fellowship and 
to Dr LL. Me Naughton, Chiet of Neurological Service, Montreal Neurological Institute, and to Dr G. Petrie 
Surgeon-in-charge, Department of Orthopaedic Surgery, Royal Victoria Hospital, for their generous interest 
in this study 
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ARTHROPATHY OF THE ANKLE IN CONGENITAL 
INDIFFERENCE TO PAIN 


K. Rose, SHREWSBURY, ENGLAND 


the Robert Jor md Agi Hunt Orthopaedic Hospital, Oswesti 


\ boy born in December 1947 came under the care of Mr A. M. Hendry and myself 
shortly before his second birthday. He had bow legs, which had been treated elsewhere with 
might splints, under which sores had appeared rather readily Splinting was therefore 
abandoned and the sores healed, while the legs, with no treatment at all, gradually became 
straighter. Just before his third birthday he twisted his right ankle. The joint swelled, and 
radiographs taken one week after the injury showed well marked osteochondritis of the 
talus (Fig. 1) 

He was admitted to hospital for treatment of the ankle. It was then noticed that he 
had a habit of biting lumps of skin out of his fingers and that his tongue was very scarred 
He was quickly shown to be quite insensitive to pain. He could be lifted by his hair 

Phe consulting neurologist to the Robert Jones and Agnes Hunt Hospital, Dr G. E. smyth, 
found no sign of any other abnormality in the nervous system. He drew our attention to 
Ford's (1952) classical account of congenital indifference to pain, and close questioning of 
the mother established that this child's defective sensation was, in fact, lifelong 

It was decided to immobilise the ankle in plaster and, after a period of such fixation 
without bearing weight, he was allowed to walk in the plaster and to return home. Three 
days later he was seen by an after-care sister, who found his toes pink and warm and all 
satisfactory \bout midnight that night he awoke, oddly enough complaining of pain in 
lis right leg. He spent a restless night and at daybreak his mother recognised that his toes 
were discoloured. When he was brought to the hospital six hours later it was immediately 
obvious that a circulatory catastrophe had occurred. The plaster was immediately removed, 
and as it was removed a small plastic toy fell out from between the plaster and the upper 
part of the calf. It was shaped like a large comma, and there was an area of compression of 
similar shape and size in the skin just over the line of the popliteal artery (Figs. 3 and 4) 
Phe leg below the knee was swollen, cold, pulseless and paralysed. The skin of the foot and 
of the lower part of the leg was blue-black and apparently gangrenous (Fig. 5 Phere was 
no circulatory return on pressing the skin of the toes. The boy was seen by Sir Reginald 
Watson- Jones and Mr D. LL Gritfiths about four hours after removal of the plaster, by which 
time the circulation had improved a little and the skin was warmer below the knee. Mr Griffiths 
injected LO cubie centimetres of 2 per cent procaine around the right lumbar »ympathetic 
cord, After about tifteen minutes the skin became warm down to the malleoli and a slow 
vascular return appeared on compressing the toes. Eventually a shallow skin slough separated 
from the dorsum of the foot and small areas of skin were lost from the tips of the four outer 
toes, but the lesions healed without skin grafting and without ischaemic contractures, though 
the toes were paralysed for nearly twelve weeks 

since the vascular accident there has been evidence of increasing sensitivity to pain, 
but at the age of three years nine months he fractured his right clavicle without any pain 
It united well, The ankle improved steadily in a weight-relieving caliper. Soon after his 
fourth birthday, when a hot-water bottle leaked he gave early warning of minor burns which 
resulted; but a few months later he developed a perforating ulcer of the right great toe. His 


sensitivity to pain is becoming progressively nearer to normal and he now feels the minor 
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DISCUSSION 


ankle as sensitivity to pain developed 


Fhe most interesting feature of this case was the improvement in the condition of the 
other complications will be avoided 


It is hoped that further recovery will occur and that 


We can only guess why he felt the pain of his circulatory 
block, but it is possible that des P pain sensation was suthciently acquired by the time of that 
incident to enable him to appreciate the pain of severe ischaemia 
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FAMILIAL HYPERPLASTIC CALLUS FORMATION 
Case Followed for Twenty Years 


GWEN HiILron, Lonpon, 


} the Radiotherapy Department. ysity ¢ 


Phe case here recorded was first desertbed (Hilton 1934) under the tithe Familial 
Chondrodystrophy with Rheostosis Preated by N-ray Therapy.” It is thought appropriate 
In giving this up-to-date further account of thre progress of the case. to substitute the 
deseription ‘hyperplastic callus,”’ because the main features of the present case conform 
with those observed in hyperplastic callus formation In Osteogenesis imperfecta. The present 


account records the progress of the patient over a period of twenty vears 


CASE REPORT 
Resumé of details previous] recorded —A girl aged ten attended in 1932 with bilateral tumours 
of the thighs. The lower end of the Ie ft femur had becom painful three weeks before, and 
soon after this a swelling had appeared. The only relevant history was of a fracture of the 
ankle at the age of nine but there had been no other frac tures. The child was small and In 
poor condition, and the temperature was raised to 103 degrees Fahrenheit. The left thigh 
presented a large, hard. non pulsatile swelling extending from the medial condyle upwards 
for three inches. [Its most promiment part was tender. The right thigh showed @ simular 
swelling beginning two inches above the medial condyle, rising sharply from the bone and 
extending upwards for a further two Inches. Figure L illustrates the condition found on 
radiological examination of the left femur at that time. There Is a Mass Of Irregular ossification 
close to the medial surface of the lower end of the femur and, extending upwards from it 
t soft-tissue shadow, The mid-part of the shaft of the femur is marked by hyperostosis. There 
Is no evidence of any tracture, nor does the general appearance of the bone suggest osteogenesis 


ght femur showed similar changes. Examination of the 


imperfecta, Radiographs of the 1 
rest of the skele ton revealed hype rostotic ridges on both humeri, the forearm bones, the left 
fibula and some of the me tacarpals and metatarsals. The forearm bones showed distortion 
of shape, and the head of each radius was dislocated forwards and upwards 
A biopsy was performed on the left femur Figure 2 illustrates the histological appearance 

The central part of the section shows very cellular chondroid tissue and in the lower part 
there is chondro-osteoid tissue, Subsequently, the swelling increased in size, and Figure 3 
illustrates the appearance between two and three months after the onset of symptoms 
Family history (in 1934 Phe father was said to be normal but there had been no Opportunity 
ofexamining him. The mother. aged thirty-one, was small and unde developed but otherwise 
healthy. The radiograph of her femur reveal da hyperostotie ridge and het forearms showed 
dislocations of the upper ends of the radii as in the daughter, One brother, aged two, had been 
examined radiologically and found normal, One maternal aunt, aged thirty-six, resembled 
the patient’s mother in having a hyperostotie ridge along the femur and dislocation of the 
head of the radius. The seeond maternal aunt, aged twenty-four, who Was severely deformed 
Was found to have changes in the bones like those In the patient but of a more pronounced 
character. The long bones we re bowed and « xpanded, the cortices were thin and numerous 


hyperostoti nidges were present 


35 B, no. 3, auG 145% 


‘a 
: 
411 


412 G. HILTON 


Figure 1-- The left femur three weeks after the onset of symptoms in 1932. Figure 2.— Histological 
section of part of the ossifving callus. There is highly cellular chondroid tissue and in the lower 
part of the figure some chondro-osteoid tissue 


Fic. 3 Fic. 4 
Figure 3-- The left femur between two and three months after the onset of symptoms, showing 
typical hyperplastic callus now ossified. Figure 4— The left femur eighteen months after 
the onset of symptoms. The greater part of the ossitied callus has now been absorbed but 
there is a“ sleeve oft new bone enclosing the shaft of the femur 
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lreatment Treatment by radiotherapy to the lower ends of both femora was undertaken 
It appeared to lead to symptomatic improvement, and coincided with definition and hardening 
of the mass of “ callus” and subsidence of pain and tenderness Other cases reported in 
the literature have followed the same cycle of changes without x-ray treatment 


Further progress — since 1932 there have been many subsequent painful swellings in relation 


to the cortices of other bones, each accompamied by similar radiographic appearances. One 


year after the patient was first seen a painful lump developed over the right fibula and ossitied 
Figure 4 shows the radiographic appearance of the left femur eighteen months after the onset 
of symptoms The greater part of the new bone formation has disappeared Phe shadow of 


the shaft of the femur is now enclosed by a sheath of bone resembling periosteal new bon 


In 1987. five years after the onset, fringes of new bone were found round the lower margin 
of the pubic ramus and ischial tuberosity. Figure 4 shows distortion of the upper end of 
each femur and bilateral protrusio ace tabuli; hy y rostotic ridges are to be seen on each femur 
In 1942 a lump appeared over the right humerus and was shown radiographically as a soft 
structureless shadow which subsequently became absorbed but for some. re¢ sidual thickening 
of the humerus. Figure 6 illustrates the radiographic appearance of the left forearm in 1943 
Phe distortion and dislocation of the head of the radius are well shown and there are marked 
hyperostotic ridges on the imterosseous borders of the upper ends of each forearm bone 
Phere is a small recent patch of new bone on the medial side of the upper end of the ulna 
Figure 7 is a recent radiograph of the mght forearm showing the well marked hyperostot 
ridges on the radius and ulna and apparent synostosis of the upper ends of these bones 
Figure S shows a recent radiograph of the tibiae and tibulae of both legs Phere is distortion 
of the shaft of the radius with marked hyperostotic ridging of the bon and synostosis of the 
lower ends of the tibia and tibula in each leg. Figure 9 is a photograph of thre patient and 


her mother taken recently 


— 
— 
\ recent radiograph of the leg bones 
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DISCUSSION 

Battle and Shattoek (1908) published in the Proceedings of the Royal Society of Medici 
an account of a boy aged four who was brought to St Thomas’s Hospital for a tumour of the 
left femur. He broke his femur in April 9Q1. The limb was put in plaster-of-paris; this was 
removed at the end of three weeks on account of excessive swelling of the thigh, which was 
said to have reached three times the size of the other one. The femur united and the patient 
was able to walk. The swelling was said to be diminishing. On examination, the left femur 
was found to be the seat of a hard fusiform swelling. There was no pain or tenderness and 


the child appeared to be in good health. A radiographic diagnosis of periosteal sarcoma was 


made and the affeeted limb was amputated through the hip joint in November 190L/ Tt ts 


recorded as a remarkable fact that a few months 
later the boy's mother developed a tumour of her 
right femur for which amputation of the thigh was 
performed in 1903, and it was further recorded that 
a younger brother of the boy, aged two and a half, 
was admitted to the Rochester Hospital in- 1907 
with a fracture of the right femur compleated by 
the development of an extensive tumour of the 
thigh \ piece of the growth was removed for 
microscopic examination, the report being that it 
consisted of well formed bone with connective tissue 
and cartilage in process of ossification 

Phe boy who had tirst been seen at St Thomas's 
Hospital and whose leg had been mistakenly 
amputated returned in June 1908 on account of a 
swelling of the femur in the remaining leg. There 


Was no fracture At the time it was recorded as a 


sarcoma of the same kind as the original growth on 
the other femur. When he was later readmitted to 
Hospital in March 1907, it was reported that he 
had developed a further tumour, this time on his 
night shin after a fall. It was noted that the head 
was large and wide across the frontal region and 
that the forearms were deformed. Radiographs of decent photograph ‘ol tlie. patent 
the forearm showed hy perostoty ridges on. the her mother 
interosseous borders like those noted in the present 
case. This remarkable case of Battle appears to be the tirst recorded instance of hyperplasti 
callus formation in association with some general bone disorder allied to osteogenesis 
imperfecta 

More recently, Brailsford (1943) and Fairbank and Baker (1948) have deseribed similar 
cases. That here recorded was included by Fairbank in his description of eight cases, with 
the comment that the bony thickenings and recurrent bony swellings were typical of the 
condition under review but that there was no evidence of osteogenesis imperfecta in the usual 
sense of the term. Fairbank regards the typical features as: 1) The formation of a large mass 
of intensely caleitied local callus adjacent to the bone atfected; 2) the absence sometimes of 
a recognisable recent fracture: 3) the tendency of the callus, when it ossities, to be permanent 
and incorporated into the structure of the affected bone; 4) the formation of bony excrescences 
or hyperostoses on the shafts of the long bones, particularly on the interosseous borders, a 
change most lkely to affect the radius and ulna; 5) usually stunting and invariably bony 
deformities; bilateral dislocation of the heads of the radi were noted in three cases out of 


eight; 6) sclerotics not typically blue but in general the recognised features of osteogenesis 
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imperfecta present, with a history of multiple fractures, many healing without any tendency 


to hyperplastic callus 


CONCLUSIONS 


In osteogenesis imperfecta the formation of callus is usually plentiful and sometimes 


rather excessive but the excess is absorbed in the normal way as consolidation occurs. In 
hyperplastic callus formation the amount of callus formed is large, or even enormous; and, 
once its limits are defined and ossification has occurred, some part of the original swelling 
remains as a thickening of the bone. “ Callus ’’ may form with or without injury and with 
or without fracture. The interest of the present case lies partly in the fact that there is no 
history of multiple fractures to indicate classical osteogenesis imperfecta, and partly in the 
familial incidence which has also been noted in other records. It 1s important to recognise 
the true nature of the condition in order to avoid the tragedy of unnecessary amputation. 
In one of Brailsford’s cases the lesion is said to have become malignant but there is no other 
evidence in the literature that the condition has any relationship to malignancy. The clinical 
appearance can easily give rise to the suspicion of malignancy, and on histological examination 
the highly cellular and rapidly growing callus can be confused with a malignant condition 
In fact, for the short time in which the bone formation runs riot the behaviour of a malignant 
neoplasm is closely simulated 

It is thought that the present account may be of interest because of the invaniable rehef 
of pain after x-ray treatment of each new lesion, the length of time over which the case has 
been followed and the resemblance between the radiographic appearances in the patient now 


and those of her aunt taken twenty years ago 
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HYPERPLASTIC CALLUS FORMATION IN OSTEOGENESIS 
IMPERFECTA 


Report of a Case and Review of the Literature 
H. SrrRACH, LIVERPOOL, ENGLAND 
tray, Alder Hey Chil 


Hyperplastic callus in osteogenesis imperfecta is rare. I have been able to tind only 
hifteen reported cases. The condition manifests itself by the formation of enormous masses 
of callus which may follow a fracture or a simple contusion or which may arise spontaneously 
without any preceding injury. Baker (1946) gave a classical account of the pathology and 


Fairbank (1948) gave an equally comprehensive picture of the clinical features. The first 


case report is by Battle and Shattock (1908) who described ‘a remarkable case of diffuse 
cancellous osteoma,’ the deseription and illustration of which leave no doubt that it was a 
case of hyperplastic callus formation 

freatment is difficult and uncertain. One patient was subjected to amputation because 
the disease was mistaken for sarcoma. For the same reason another patient was treated by 
deep x-ray therapy but this was not effective A further patient treated by deep x-ray 
responded favourably (Hilton 1934). In the case reported here, | had the opportunity of 
observing the early development of the condition in several bones at different times. I believed 
that any treatment could be effective only if given in the earliest stage of callus formation 


When its growth is most rapid and mitosis at its height 


CASE REPORT 

\n eleven-years-old girl had been under observation in the orthopaedic department of 
\lder Hey Children’s Hospital under the care of Mr F. ©. Dwyer, and had been treated 
altogether for six fractures. No member of her family had blue sclerotics or fragile bones 
Her mother stated that she had no illness during pregnaney. Delivery was normal 

Phe patient sustained a mild head injury when seven months old and this was followed 
by a large swelling of the skull, but the radiographs did not show any bone injury. The 
swelling subsided after two weeks. She broke her right clavicle at the age of ten months, 
her night elbow at two and a half vears and again at four, the left caleaneum at six vears, 
the left clavicle at six and a half, and the left elbow at eight. The fractures of her elbows 
united with cubitus varus 

A radiograph of the spine showed mild flattening of the thoracic vertebral bodies such 
as IS Commonly seen in osteogenesis impertecta, A radiograph of the pelvis showed small 
bony outgrowths of the ilac bones just above the acetabula. 

When she was nine years old she noticed a lump in her right thigh. There was no 
history of injury. The radiograph showed a large bony excrescence of the upper part of the 
right femoral shaft (Fig. 1). A later radiograph of the forearms showed several small spiculed 
bony excrescences of the interosseous borders of the radius and ulna and a dislocation of 
the head of the left radius (Figs. 2 and 8). More recently the radiographs show hyperostot 
ridges on the humeri and the upper end of the radius. These were first noted in the 
supracondylar region and subsequently they spread up the shaft, where their outline was wavy 

At the age of ten years she had a mild injury to her left thigh but was able to walk 
about for two weeks. After this she developed a limp and complained of pain m the thigh 
Pwo weeks later marked tenderness of the lower third of the left femur was observed and 
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a vague thickening could be felt. She was admitted to hospital and her leg was immobilised 
Phe blood sedimentation rate, blood count, serum calcium, 
Mantoux 


by skin traction Investigations 
inorganic phosphates, alkaline phosphatase and serum proteins were normal; the 


test 1: 10,000 was positive; the Wassermann reaction was negative A radiograph at that 


time did not show any abnormality 
Progress The next weeks were marked by a steadily increasing swelling of her left thigh 


Phis was exquisitely tender and the superticial veins were enlarged. The temperature varied 


between LOO and 102 degrees, the sedimentation rate rose to 78 millimetres in the first hour 
and the white cell count to 11,000 cells per cubic millimetre. There was no material change 


in the blood chemistry apart from a rise of the alkaline phosphatase to 26-5 King Armstrong 


Kic. 2 Fic. 3% 


ric. | 
\ curious excrescence of the right femur, noticed at the age of nine vears (Fig. 1 
Fig. 2) and lett elbow (Fig. 3) at the age of mine vears. Excrescences of the 


‘Ibow ~- 
head of the left radius 


interosseous borders of the forearm bones. Dislocation of the 


units. Because of the pyrexia and extreme tenderness the diagnosis of osteomyelitis was 
considered, but when the swelling continued to merease sarcoma was suspected although 
hyperplastic callus formation was believed to be the most likely diagnosis 

A radiograph taken two months after the onset of pain showed periosteal elevation 
with marked new bone formation around the lower half of the femoral diaphysis (Fig. 5) 
Phere was no radiological evidence of bone destruction, but the dense new bone was deposited 


in the shape of “ sun ray spicules.’ 

Bropsy On the same day Mr F.C. Dwyer removed a deep wedge tor histological examination 
Phe histological report contirmed the diagnosis of hyperplastic callus formation. Wacroscopically 
the specimen consisted of a wedge of tissue 4.5 centimetres long, 2 centimetres deep and 


I centimetre wide at its superficial margin. The surface was slightly nodular and covered 


with a thin layer of fibrous tissue. Beneath this there was a tirm gelatinous greyish-white 
zone grading more deeply into a whiter, more cartilaginous tissue 


Superticially they were avascular; but more deeply, 


Both these zones varied 


in thickness from two to tive millimetres 
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minute vessels could be seen running in a radial fashion. The inner part of the biopsy consisted 
of cancellous bone with a few small islands of cartilage. Microscopically the superticial part 
of the biopsy consisted of a zone of oedematous and fragmented connective tissue in which 


there were small haemorrhages and perivascular accumulations of lymphocytes and plasma 


cells. Deep to this there was a narrow zone of proliferation of fusiform and stellate fibroblasts, 


which changed gradually to a tibro-chondroid tissue arranged in irregular tra beculae separated 
by a loose vascular fibrous stroma. The deeper part of this zone showed calcification and 
true cartilage formation in the chondroid tissue with osteoclastic resorption at the margin 
of the trabeculae. Woven bone was being formed, and the deepest part of the biopsy 
consisted of trabeculae of woven bone and 
calcified cartilage with occasional central 
islands of uncaleitied cartilage 

The appearances resembled those 
described by Baker (1946) cases. of 
hyperplasia of callus in fragilitas osstum 
Later progress-—The left thigh, from: groin 
to below the knee, increased relentlessly, 
attaining a circumference of twenty-one 
inches six months after the onset as 
compared with the thirteen inches cir 
cumference of the nght thigh at the same 
level (Figs. 4 and 6). During the next 


MAXIMUM CIRCUMFERENCE IN INCHES 


few months there was slight but steady 

TIME IN MONTHS returned to normal and the blood sedi- 

hic. 7 mentation rate dropped to 13 millimetres 


Graph recording measurements of the greatest ¢ 
in the first hour 


ference of the limbs involved 
Five months later a swelling of the 
right thigh was observed; this had appeared without any injury while she was contined to 
bed in hospital. The radiograph and the rapid increase of the right thigh made it clear 
that this was also hyperplastic callus formation. She was given A.C.T.H. in the hope 
that this drug might cause cessation of the callus formation like its reported inhibition of 
granulation tissue (Howes ef a/. 1950). The swelling was unattected (Fig. 7). In three 
months the girth of the right thigh reached its peak of twenty-two inches and thereafter 
diminished gradually After the A.C.T.H. therapy there was considerable generalised 
osteoporosis and marked biconcavity of the vertebral bodies. The hyperplastic callus of 
both femora took part in the generalised osteoporosis and there was slipping of the right 
upper femoral epiphysis 
A month later a new focus of callus appeared spontaneously at the upper end of the 
left ulna (Fig. 8). At the suggestion of Dr Ss. E. Keidan and with the kind collaboration of 
Dr P. Haslam a single dose of deep x-ray therapy (IK.V. 240, H.V.L. 3-0 millimetres Cu) was 
given to the affected area a few days later. This was given through two parallel and opposed 
fields giving a tumour dose of 500 r. After this the callus did not increase further and the 
circumference of the forearm became normal within tive weeks. A radiograph taken four 
months later showed only a trace of the callus 
Soon after the swelling of the left ulna appeared it was also noticed that the left thigh, 
which had been slowly diminishing, was again rapidly swelling. With the encouragement 
of the favourable response of the ulna to x-ray therapy, a single dose of 500 r was given to 
the left thigh which also soon began to diminish 
Soon afterwards a spontaneous swelling of the left. tibia occurred. A radiograph 


showed hyperplastic callus at the mid-tibia and an apparently unconnected spontaneous 
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fracture of the upper end of the tibia without any callus formation (Fig. 9). The tibia was 
similarly irradiated and again there followed steady diminution of the swelling 

Comments — The notable features of this case are: 1) Mild fragilitas ossium of the post-natal, 
non-familial type with absence of blue sclerotics. 2) Enormous hyperplastic callus formation 
of the left femur after a mild injury without a demonstrable fracture, and similar callus 
formations of the right femur, left ulna and right tibia without any injury; these developed 
While the patient was in hospital and on an adequate vitamin C intake. This fact is of interest 
In View of the suggestion made by Brailsford (1943) that scurvy plavs a part in the causation 
of this condition. 3) A.C.T.H. had no effect on the callus formation of the right femur, but a 
single dose of deep x-ray apparently arrested callus formation on the three occasions when 
it was tried. 4) Bony excrescences of the mght femur, the interosseous borders of the forearm 


Fic. 9 
Early stage of hyperplastic callus at the upper end of the left ulna Lett tibia: hyperplastic callus at the 
This was aborted by deep X-ray treatment. Note also excrescences mid-tibia Note greenstick fracture 
ind compare with Figure 3. A hyperostotic ridge can be seen on at. the upper end of the tibia un 
the outer side of the lower end of the humerus connected with the callu 


bones and the ilia, not associated with injuries: I believe that the dislocation of the head of 


the radius is due to the exerescences which meet in the interosseous space and thus push 


the radius outwards and forwards. 5) Hyperostotic ridges most marked in the supracondy lar 


region of the humeri; these have formed only recently and are perhaps a special form of 
bony excrescences. 6) Prolonged pyrexia while the hyperplastic callus was forming. 7) Normal 


blood chemistry, with the exception of the high serum alkaline phosphatase 


REVIEW OF THE LITERATURE 
Altogether fifteen cases have been reported of hyperplastic callus formation im one ot 
several bones. Some of the cases have been described by several authors at different times 
All except three occurred in childhood, Nine patients were male, six female. In seven 


patients only one bone was involved, in three patients two bones were involved, in two 
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patients three bones were involved, in one patient four bones were involved and in two 
patients five bones were involved. Of the thirty-three affected bones twenty-two were femora, 
six were humeri, three were tibiae, one was the ulna and one was the radius. There was a 
preceding fracture in twelve instances, there was no preceding fracture in thirteen instances, 
there were doubtful fractures in three instances, there was no mention of a fracture in five 
Instances 

Hyperplastic callus formation has usually attained its peak after two to six months 
Thereafter the affected limb diminished, but usually some permanent enlargement remained 
No patient Is reported to have died except one (Brailsford 1943) whose tibia became the 
seat of a sarcoma. Pyrexia was marked in two cases. Bony excrescences were present in 
eight of the fifteen cases. There was dislocation of the head of the radius in three cases. 
separation of the upper femoral epiphysis in two cases. Hyperostotic ridges were present 
In five patients and were a prominent feature in Hilton's case. Only two patients are reported 
to have had blue sclerotics and only one had a family history of osteogenesis imperfecta 
The brother of the patient reported by Battle and Shattock suffered from the same condition, 
but no mention was made of underlying fragilitas ossium in either. In Hilton's case there 


was no osteogenesis imperfecta but the familial incidence was striking 


SUMMARY 
A case of hyperplastic callus formation is reported in a girl of eleven: several bones were 


affected. There were no associated fractures. She is believed to be suffering from a mild 


non-familial type of osteogenesis imperfecta without blue selerotics and presents multipole 


bony excrescences unassociated with injury. The relevant literature is reviewed. The effect 
of a trial of treatment with A.C LTH. and with deep x-ray is reported 
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CALCINOSIS 
Report of Two Cases 


AIRES DE SousA and J. Paiva CHAVES, LisBon, PoRTUGAI 


cident Departme 


In broad terms, the classification of calcification of soft parts is divided into four groups 
metastatic, dystrophic, myositis ossiticans and calcinosis; but, as the pathogenesis of many 
of the “ calcifications is unknown, such a classification must be an arbitrary one, and not 
always satisfactory 

Thus in the group of metastatic calcifications there are some that are associated with a 
wide variety of other conditions such as nephritis, multiple myelomatosis, myeloid leukaemia, 
sarcoma, hyperparathyroidism, Albers-Schénberg disease, and even osteomyelitis and caries 
of the spine. Changes in calcium metabolism are demonstrable in only a few of these conditions 

notably in hyperparathyroidism 

In the dystrophic calcification group are included, for example, hydatid cysts and valvular 
and tendon caleifications. A separate group is formed for the myositis ossificans of traumati 
origin, and with these should be included the paracondyloid ossification of the Pellegrini-Stieda 
type, ossifications of the coraco-clavicular ligaments and other calcareous deposits of clearly 
traumatic origin 

Calemosis, on the other hand, is an anatomical, pathological, radiological and clinical 
entity showing pathological calcification in which multiple deposits of calcium are laid down 
in the skin, in the subcutaneous tissues and in connecting structures of deeper tissues; so fat 
no case has been deseribed in which calcification in internal organs or viscera has been 
demonstrated, either on radiographic examination or at necropsy 

The first case of calcinosis was described by Teissier in 1877. Steinitz (1981) reviewed 
the literature of caleiosis and divided it into two groups: “ calcinosis umseripta 
“calcinosis universalis.”’ As the pathogenesis of the affeetion is still obscure, however, the 
division of calcinosis into two groups is a somewhat forced one, seeing that not even the 
topographic distribution of lesions allows a sufficiently distinct dividing line to be drawn 
always between the two alleged forms. Despite this limitation we must mention that 
“calcinosis circumscripta |’ also deseribed as caleareous granuloma, subcutaneous calculus, 
subcutaneous lithopexia, and calcareous gout occurs mostly in adults and more frequently 
In Women (In a ratio of six to one), the caleareous deposits appearing in the upper limbs, 
especially in the fingers. In“ calemosis universalis " the caleareous deposits oceur not only 
in the superficial but also in the deeper tissues and show a tendency to spread, which is slow 
and intermittent. [t is somewhat more frequent in the very young. The “ universal "’ type 
is less common than the “ circumscribed,”’ 


In the published discussions on the etiology of this curious pathological process, some of 


the opmmions expressed appear to have been dictated by the preferences of their authors ot 


have been due to more or less circumstantial evidence. Generally speaking, those inclined to 
the “amner view look upon the disease a) cutie and consider that the observed deposition 
of calcareous salts represents more than a form of fixation of the caleium in tissues previously 
altered by causes still unknown. Other authors seek a direct cause-effect relation, linking 
the caleareous deposits with biochemical and endocrine disturbances not yet understood ot 
demonstrable. Others continue to inquire into the possibilities of a common etiology with 


apparently alhed affections such as sclerodermia and sclerodactyly (Thibierge-Weissenbach 
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syndrome), Raynaud's disease, acrocyanosis, tibrous myositis, hyperparathyroidism and 
hypervitaminosis D; the latter two parallelisms have been derived from animal tests 
The diagnosis of calcinosis rests upon the demonstration of the calcium deposits of 


characteristic type and distmbution. It has to be distinguished from calcified lipomas, 


Fic. 1 
Initial radiograph at age two showing congenital 
dislocation of the right hip but no calcareous deposits 


Fic. 2 Fic. 3 


Figure 2—Fifteen months later \ve three and a quartet Figure 3---Twenty-ont 
| 
1 


months later still. Age tive 


phleboliths, calcified gangha, metastatic calcifications, gout, myositis ossificans and 


dystrophic calcifications 

Calcinosis is compatible with reasonable longevity, though function of the locomotor 
system is often seriously impaired and cosmetic blemishes may be severe. Spontaneous cure 
has sometimes been observed. No eftective treatment is known 
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CASE REPORTS 


Case 1. Calcinosis universalis with congenital dislocation of the hip Girl aged three vears at 


first attendance. At the age of two vears a limp had been noticed and radiographs showed a 


congenital dislocation of the right hip (Fig. 1). There were no signs of abnormal deposits in 
the soft tissues of the thighs. For reasons not known she received no treatment for the hip 
In July 1950 she was referred to this hospital where further radiographs contirmed the existence 
of a congenital dislocation of the 
hip, but also revealed the existence 
of calcinosis (Fig. 2) There were 
numerous areas of calcification, some 
rounded, others in thick bars, grouped 
around the iliac bones and the proximal 
epiphyses of the femora. In the right 
thigh there was a thick bar due to the 


confluence of small oval elements of 
high density. Further medially there 


was another similar bar, extending 


obliquely to the junetion of the 


middle and lowest thirds of the thigh 


in the line of the muscle planes. In 


the left thigh areas of calcification 


were apparent on the medial aspect 


only. Radiographic examination of 


Fic. 4 
the rest of the body did not reveal 
Case 2—-Radiograph showing calcareous deposits in bot! 
other deposits. Blood) examination thighs, discovered accidentally 


showed no significant abnormality 
Progress — Attempted manipulative reduction of the dislocation was unsuccessful and operation 


was advised. The parents were slow in accepting this advice so that the operation was not 


performed until the child was four years old. Nine months after the operation radiographs 


showed that not only had reduction been maintained but also that the calcinosis appeared 


to be completely arrested. Further examination another year later showed no extension of 


the lesions (Fig. 3) 


Comment Ihe curious aspect of this case is the demonstration of a pathologi al process 


which produced extensive caleareous deposits in less than a year and yet became stabilised, 


with no further extension of the lesions, within tourteen months of the first radiological 


confirmation 
Case 2. Calcinosts universalis— Man aged forty-six years Radiographic examination 


undertaken on account of pain in the spine and hips revealed evidence of calcinosis in both 


thighs (Fig. 4). Radiographs of the rest of the body were normal. Examination of the blood 


showed normal findings 


Comment — The calcinosis in this case was discovered incidentally in the course of routine 


examination for back pain 
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A CASE OF INFANTILE CORTICAL HYPEROSTOSIS 
AFFECTING ONLY THE CLAVICLE AND SCAPULA 


Jon AMERSHAM, ENGLAND 


Infantile cortical hyperostosis was the name suggested by Caftey and Silverman (1945) 
when they published the cases of four children with deposition of subperiosteal new bone 
on the long bones and mandible, though, as Fairbank (1951) pointed out, Roske published 
the first case in 1980.) Reported cases are summarised in Table | 


CASE REPORT 

Boy aged two months at onset Normal birth after normal pregnancy Bottle-fed 
because the mother suffered from tuberculosis. The mother noticed a tender swelling over 
the child’s right clavicle and that he was averse to using the right arm. Admitted with 
temperature of 100 degrees, pulse 120; acute osteomyelitis was suspected 
I xvamination— The skin overlying the clavicle was pink and slightly warm. There was diffuse 
tender thickening of the clavicle. No other bones were affected clinically or radiographically 
Radiography showed a casing of new periosteal bone over the entire length of the right 


clavicle (Fig. 1). Pseudoparesis of the right arm was present 


Pathological investigations Blood cultures were negative; blood sedimentation rate was 


63 millimetres in one hour, and the Mantoux, Wasserman and Kahn tests were negative 
Haemoglobin was 59 per cent (Haldane), 
red blood corpuscles were 3,750,000) and 
white blood corpuscles 11,600) differential 
count showed polymorphs 42. per cent, 
lymphocytes 48 per cent, eosinophils 2 per 
cent, mononuclears S per cent; the red 
corpuscles showed marked anisocytosis, 
moderate hypochromia slight) micro 
cystosis 
Progress Intramuscular penicillin was 
given for three weeks. At that time there 
was no evidence of involvement of the nght 
s apula Pwo weeks later the child seemed 
to be gaining weight normally and had a 
normal appetite Phe clavicle was not 
further altered (Figs. 2 and 3), but clinically 
a small nodule was palpable in the body of 
the right scapula. After a further two weeks 
the child was beginning to use the right arm 
Phe clavicle felt smaller. The right scapula 
was much increased in size, and marked 
thickening of the bone was shown radio 
graphically (Fig. 4 

Five months after the onset the right clavicle and scapula were virtually the same size 
as the left Phe child was using the arm fully and was normal and healthy with weight 

Increasing at normal rate. A month later there was clinically no distinction between right 

and left scapulac and clavicles, and no other abnormalities were detected Radiographs 


showed almost compl te subsidence of bony changes (Fig. 6) 
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Fic. 2 


months. Note marked thickening of right clavicle 


nonths. No further new bone formation has 


four months. Figure 5—-Left scapula for compat 


bony change 


Fic. 3 Fic. 4 Fie. 5 
bigure 3 \ve three and a hall (ii occurred 
ligure 4 —Right scapula at ay 
— 
— 
— 
— — 
| 
— 
— 
Fic. 6 : 
\voe six mont re ition of the His is almost complete = 
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COMMENT 

When first seen, this child was thought to be suffering from typical osteomyelitis, but 
the temperature was never high and toxic symptoms were never great. The condition was 
not influenced markedly by penicillin; indeed, two weeks after cessation of the penicillin, a 
similar process began in the contiguous scapula 

During eighteen months the bony changes slowly declined and this case appears to 
satisfy the canons of the syndrome as regards local swelling, pain, pyrexia, leucocytosis, 
radiographic changes and the benign course. The absence of involvement of the mandible 
both clinically and radiographically is, however, atypical 


Iam most grateful to Mr G Arden tor his kindly criticism 
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DISPLACEMENT OF THE UPPER FEMORAL EPIPHYSIS IN A MAN OF 
TWENTY-SIX YEARS SUFFERING FROM SIMMONDS’S DISEASE 
FOLLOWING A HEAD INJURY 


RAYMOND FaAkROW, LONDON, ENGLAND 


Surgical Registrar, Westminster Childven’s Hospital 


Formerly at St Helier Hospital, Carshalton 


Cases of Simmonds’s disease complicated by displacement of the upper femoral epiphysis 
do not appear to be uncommon. Lerman and Means (1945) described two cases of Simmonds’s 
disease following head injury. In the case to be described, a head injury, Simmonds’s disease 


and displacement of the upper femoral epiphysis occurred in sequence in the same patient 


CASE REPORT 
The patient, whose general build and physical state are described later, complained of 
pain in the left hip and shortening of the left leg. Two months previously he had slipped and 
fallen on the left hip. On examination, there was 2 inches of shortening of the left leg. Flexion, 


extension and adduction of the leg were full; abduction was limited to 30 degrees and medial 


and lateral rotation were absent. Radiographs showed displacement of the upper femoral 


Fic. 1 


epiphysis (Fig. 1) 
During my examination of the hip | had been under the impression that I was dealing 
with a boy of about twelve to fourteen years of age and had attached no undue significance 


to the diagnosis of slipped upper femoral epiphysis. It was with great surprise that I discovered 
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his age to be twenty-six years. | promptly extended my examination beyond the skeletal 
system. The patient was of slight build but not abnormally thin. He was five feet one inch in 
height; there was no disproportion between the arms, trunk and legs. The hair of the head 
was of normal texture but the skin of the face was sallow and the facial lines appeared deeper 
and more obvious than usual. The skin of the trunk was also sallow, dry and scaly. The voice 
was unbroken and the external genitalia were normally formed but of juvenile dimensions 
Both testicles were in the scrotum but there was no evidence of either pubic or axillary hair 
His appetite had always been poor but his weight had remained steady 

On further questioning it transpired that at the age of eleven years he had fallen from a 
table on to his head but had not lost consciousness. Three weeks after that injury he had 
begun to suffer increasingly severe headaches which were soon followed by attacks of vomiting 
He had been admitted to a London children’s hospital. Unfortunately the records of the 


hospital have since been destroyed but his mother was told that no fracture of the skull 


was discovered on radiographic examination, and that a day after admission a trephine hole 
was made in the left side of the skull. Later he had been discharged from hospital completely 
free from symptoms, in which state he has since remained 

There was no evidence of pituitary hypofunction in other members of the family. His 
own physical appearance and pre-puberty state do not seem to have caused him either 
embarrassment or concern. For the last eight years he had worked as a plumber’s mate 
Investigations — His average daily pulse was 8O minute; his morning temperature 97 degrees 
Fahrenheit and his evening temperature 98 degrees Fahrenheit. The haemoglobin estimation 
was 106 per cent and the basal metabolic rate was 37 per cent. A glucose tolerance test 
showed a fasting blood sugar of 35 milligrams per cent rising to 50 milligrams per cent in 
one and a half hours. The serum sodium was 322 milligrams per cent and the serum cholesterol 
was $10 milligrams per cent. Ketosteroid estimation showed an excretion of only 0°5 milligram 
in twenty-four hours. Stereoscopic radiographs of the skull and pituitary fossa showed no 
ibnormality and a radiograph of one elbow showed an “ epiphysial age") of about sixteen 
vears. All these findings indicate a considerable deficiency in the secretions of the anterior 
lobe of the pituitary gland as is usually found in cases of Simmonds's disease 


COMMENT 


It seems probable that the lesion in this case was a subdural haematoma. Lerman and 
Means (1945) point out that head injuries sufficient to injure the pituitary are usually sufficient 
to kill the patient. Only one of the two cases reported by them (that of a man of forty-eight) 
occurred after a non-penetrating injury and in that case the ketosteroid excretion was reduced 
to I-4 milligrams in twenty-four hours and the blood sugar curve rose from 55 milligrams 


per cent to 91 milligrams per cent 


Iam most grateful to Mr T. E. Stoker, of the St Heher County Hospital, for permission to record this case 
to Dr Miller for pathological investigations and to Dr Lavelle for the loan of radiographs 
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PRIMARY ASYMPTOMATIC CALCIFICATION OF 
ARTICULAR CARTILAGE 


Report of a Case 


D. A. W. Epwarps and Davis, LonpoN, ENGLAND 


A surveyor, aged forty-five, complained of pain, tenderness, and swelling in his right 
knee, of two weeks duration. At first mild, the pain increased to moderate severity and 
was aggravated by movement There was no history of injury, locking, or limitation of 
movement. He had had intermittent brief attacks of mild pain and swelling of both knees, 


left ankle, and right shoulder during the previous three vears 


On examination the right knee was warmer than the left; there was periarticular swelling 


was tenderness over the 


and an etiusion of fluid in the joint. Ther 
The other joints showed 


ligament Ihe range of movement 
no signs of disease elsewhere The 


to the medial was full 


abnormality and there were 
rate was 12 millimetres at one hour (Westergren 
Phe symptoms and signs subsided within four weeks without treatment other than 


Progress 
our months later he had further shght pain in the right knee for four days, but 


rest in bed 


without swelling 
W 


medial cartilage adjacent 


erythrocyte sedimentation 


wid ti Department of Radiol rsily Hi pita 
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Fic. 1 Fic. 2 
Ix t knee Figure Caleitication of a granular type is seen ain both semilun irtilave 
| ire 2- Lavers of calcium can be seen on the deep surface of the patella, and parallel t 
: the articular condyle of the femur Phe suprapatellar tendon is also calcitied 
ndertaken on behalf of the Medical Kesear Counc 
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Radiographic examination. Knees Vhere were osteoarthritic changes in both knees, but thie 
most striking changes were in the articular and semilunar cartilages. Throughout all four 


semilunar cartilages there was a flocculent granular calcification, densest towards the surface 


and more marked in the lateral cartilages (Figs. | and 2). In each lateral projection there 


was a layer of caleification about a millimetre thick lying parallel to the posterior surtace 
of the femoral condyles and separated from the cortical bone by a translucent) zon This 
laver bore no relationship to the calcitied 
cartilages similar layers were seen, 
parallel to the articular surfaces of the 
patellae. Both suprapatellar ligaments 
were caleitied and there was some 
calcification within the articular cartilage 
of the right superior tibio-fibular joint 

It was evident from its shape and 
position that the calcium deposit lay 
in the more superticial layers of the 
articular cartilage, with short) frond-like 
extensions into the deeper lavers. At no 
point did the calcification reach the bone 
cortex, The appearance was compatible 
with either calcification of the superticial 
lavers of articular cartilage cells, or an 
mncrustation of calelum-containing 
material upon a deeply and extensively 
fissured articular surface Shoulders In 
the left) shoulder caleitied layer a 
millimetre thick overlay the greater part 
of the projection of the head of the 
humerus (lig. 3) The glenoid cavity 

Fic. 3 

Left shoulder, Caleitied cartilage is seen overlying the 
even thickness, in spite of the heaping head of the humerus and lining the glenoid cavity 


contained a similar opaque layer of 


up of the cartilage at the edges of the 
joint. Both opaque lavers were granular, irregular in density, approximately regular in 
depth and separated from the normal caleitied tissue by a thin translucent zone. The general 
appearance was like that seen in the knees. The right shoulder showed similar but less marked 
changes. Left carpus A small triangular opacity was found in the proximal part of the jomt 
between the lunate and the triquetrum, apparently within the articular cartilage of the 
triquetrum, The other joints of the hand and wrist appeared normal.  Opacities were 
seen in or immediately deep to the anterior longitudinal ligament at the C.6 7 and T.10 11 
intervertebral spaces. The remaining jomts and ligaments of the spine were normal. Othe 
cartilaginous tissues —~No abnormal caleitication was demonstrated in other joints or cartilages 
Most of the joints were re-examined tive months later but there was no significant change 
In their appearances 
DISCUSSION 

Calcitication near the edge of the intervertebral dises and in the semilunar cartilages of 
the knees is seen not uncommonly after middle life and might well have been present in this 
patient independently of the other abnormal caleitication, The unusual feature was thi 
caleification of the hyaline articular cartilage. This may be a sign of a generalised disturbance 
of cartilage metabolism, but such an explanation is unlikely since fibro- and elastie-cartilage 
elsewhere were not affected. The symptoms were slight, and since there was no indication 


for opening a joint no histological examination of the tissue has been possible. From. the 
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radiographs, however, It Is es ident that there was a deposit of calcrum within the superticial 
lavers of the hyaline articular cartilage over the posterior surfaces of the femoral condyles 
and patellae, over the heads of the humeri and the glenoid fossae, and over the proximal 
surface of the left: triquetrum At each site the appearance Was the same — an irregular 
flocculent opacity, generally densest towards the surface, with a translucent laver beneath it 

Although the patient had had symptoms in both knees, in the left ankle, and in the 
right shoulder, there was also abnormal calcification in the left wrist and in the left shoulder, 
vet both these joints were s\ mptomless Indeed, the abnormal calcification in the lett shoulder 
was denser and more extensive than in the right. It is possible, therefore, that the symptoms 
in the right shoulder and both knees could have been due to early osteoarthritic changes 
alone and not to the caleification in the articular cartilage 

There are several reports 1n the literature of similar findings Israelski (1931) published 
a radiograph ot calcification of the semilunar cartilages which also showed a narrow band of 
calcification Iving parallel to the articular surface of the femur, presumed by Israelski to 
represent an incrustation of calcium on the surface of the articular cartilage. Werwath (1925) 
described an example of calcification in a semilunar cartilage, detected radiographically 
Phe knee joint was opened; large areas of calcification were seen on the articular cartilage 
of the femur and tibia and on the medial cartilage, which was removed and sectioned. Small 
areas of calcification were found in the cartilage. Wolke (1935) examined the radiographs of 
» 560 knee joints and found calcification of the cartilages mn eight. In five of these patients 
he described unilateral or bilateral calcification in the articular cartilage of one or more ot 
the following joints: knee, hip, acromio-« lavicular, shoulder, elbow, radio-ulnar carpal, pubic 
symphysis. He also described calcification in the intervertebral discs. In some instances 
there was no history of symptoms iM the affected joint and, in all patients but one, the 
symptoms that were present were those of osteoarthritis. Harmon (144) described two 
examples of calcification of the articular cartilage over the femoral condyles, and he stated 
that in one patient similar changes were evident In the wrist joints. The symptoms in one 
case suggested osteoarthritis; mn the other, gout 

We have used the title “ primary asymptomatic calcification of articular cartilage ~ 
because there is no history of injury to the affected yomnts and the etiology Is obscure; becaust 
the condition may clearly be present for long periods before symptoms arise, if they ever do, 
and because the calcification is within the superticial layers of hyaline articular cartilage, 1s 
polyarticular in distribution, but, apart from the constant accompaniment of caleifeation 
in the semilunar cartilages, there 1s no evidence of abnormal calcification m fibro- or elasti 
cartilage. Whether the calcium ts deposited within ot around the cartilage cells, or whether 
it occurs as an incrustation laid down from synovial fluid, can be decided only by 


histological examination 
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EXPERIMENTAL ARTERIAL SPASM IN THE LOWER EXTREMITIES 
PRODUCED BY TRACTION 


W. oT. Mestrarp and E. H. Simmons, ToRONTO, CANADA 


Arterial spasm in an extremity may be produced in many ways. That localised trauma 
is responsible for widespread spasm has been shown experimentally by Barnes and Trueta 
(1942) and demonstrated clinically by Cohen (1944). Spasm caused by stretching a vessel 
has been observed at operation many times, but no reference has been discovered to 
experimental stretch of the entire vascular tree of a limb having caused widespread spasm 
The following experimental work was prompted by the occurrence of vascular spasm in the 
lower extremity after traction in the treatment of fractures of the femur ino childhood 
(Thomson and Mahoney 1951) 


METHOD 


It was believed that a satisfactory method of demonstrating spasm would be the 
radiographic study of contrast media (20 cubic centimetres of 70 per cent diotrast) mn the 
vascular tree of dogs before and after stretch. The left kidney was removed; a polythene 


tube was introduced into the renal artery and passed to but not into the aortic lumen. This 


rogram before fri i 2 Arterniogram twenty-four hours 2 onch lenuthenimn 


tube enabled repeated simultaneous arteriographic examinations of both lower extremities 
to be made. Stretch of the arterial system was obtained by distracting the divided femur 
through approximately five-cighths of an ineh and plating the fragments in the lengthened 
position. The results are shown in Fable I, Figures | and 2. Ina second series of experiments 


the bone fragments were allowed to shorten for twenty-four hours after fracture: the wound 


was then reopened and the fragments plated in normal position (Table I, Figures 3 and 4) 


In a control series the femur was fractured and immediately plated in normal position and 
ahgnment (Table IIL and Figures 5 and 6 
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TABLE I 


STRETCH 


PR 


H. SIMMONS 


K ESTING 


6) hours after lengthening: 
Marked bilateral spasm. Main arterial trunks 
to less than half normal calibre. Spasm slightly 


at Jevel of fracture, and on lengthened side 
22) hours after lengthening: 
spasm persisting almost unchanged 


24 hours after lengthening: 
Marked dittuse 
Main arteries 
marked on 


half normal 


lengthened 


reduced to 


vessels 


Spasm more side at 


48 hours after lengthening: 
spasm unchanged. Bone plate 

24 hours after lengthening: 
Shght spasm of main arterial trunk « othe 
80 hours after lengthening: 
lengthened side but 
not maimtaimed because bone plate bent 


Spasm mcrease 


26; hours after lengthening: 
Moderate Ollateral ves 
of 
Lenethening 
atter 


spasm of ¢ and gh 


more marked 


ber 


Main arteries 


not maintamed bone 


pli 


fracture 


oon 


RETURN OF VASCULAR TREE TO NorRMAI 


Allowed to shorten twenty 


bilateral spasm of collateral and main 


lengthened 


reduced 


limb 


other 


Lengthened definitely 
colder than 


32 to 48 hours after 


yreate! 
extremities 


platin 


42 hours after lengthening: 


Lengthened 


and pulseless 


Hen, 
calibre 
level of 

72 hours after lengthening: 


more marked 
¥ } 


limb 


oedema an 


ned sick 72 hours after lengthening: 
f lengthened 


for ten 


Sheht oedema 
This) per 


thening lenethenn 


t spasm 


ite bent 


LENGTH AFTER SHORTENING 


three hours 


Dog 
number 


Degree of spasm 


25 hours after return to normal length: 
Marked dittuse bilateral spasm ot and 
collateral shghtly greater on 
operated upon. Matin arteries reduced to less 
than half normal calibre 


main 


vessels sic 


23) hours after return to normal length: 
Collateral vessels compl tely obliterated on 
both sides, with only a thread of opaque fluid 
appearing in both main arteries 


22\ hours after return to normal length: 
Only a thread of thud 
trunk of the limb 
vessels were visualised due to 


entered the 
No 


marked spasm 


Opaque 


main sound other 


23) hours after return to normal length: 
Marked bilateral spasm equal on both sides 
level of fracture 


half normal « 


and greater at Main vessels 


reduced to 


alibre 


Clinical observations 


25 hours after return to normal length: 
Hind limbs definitely colder than forelimbs 
Dog killed atter arteriograms taken 


23) hours after return to normal length: 
Hind limbs colder than forelimbs. Dog killed 


15 hours after return to normal length: 
hand limbs Ider than 
forelimbs 


markedly 


22} hours after return to normal length: 


Hind limbs grossly cold, more marked on sic 


operated upon Kallec 


23) hours after return to normal length: 


Defimite coldness of lower limbs. Willed 
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Arteriogram fifteen hours after returt 


\rteriogram before fracture to normal length 


rABLE 


CONTROLS 


number Of spasm 


19 hours after fracture and plating: 
No evidence of spasm Collateral vessels well tilled Main arteries of o climeal 
same normal calibre 


20 hours after fracture and plating: 


o climecal change 
No evidence of spasm. Pre- and post-operative tilms identical 


22 hours after fracture and plating: . linical 
Weal 
No evidence of spasm. pre and post-operative films identical 


experiment: arteriogram betore fracture and plating 
hours after fracture and pl without allowing 


— 
bia. 3 
| 
| 
| 
| 

| Fic. 6 
Figure 5— Control Figure 6 twent 
to shorten 
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DISCUSSION 
From these experiments it is clear that stretching of the vascular tree from its normal 
resting state in one lower limb produces a variable degree of spasm in both main and collateral 


arteries in both extremities. Although it is difficult to produce gangrene and its preceding 


degenerative states in dogs (Callow and Welch 1950) early signs of Velkmann’s ischaemia 


“4 Aw 


Section through muscle, subcutaneous tissue and skin seventy-two hours alter 


lengthening the leg; note the protem-rich oedema of muscle subcutaneous 


tissue and skin (H. and FE 48 


were associated with spasm of the vascular tree. Clinical evidence of ischaemia and 
radiographic evidence of spasm were both more marked on the lengthened side. The clinical 
changes found were coldness, lack of pulsation and oedema of muscle. On gross examination 
no obstruction was present in arteries or veins; the vessels themselves were pale and small. 
The muscle bellies exhibited a gross watery oedema; they were firm, swollen and_ pale. 
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Microscopic examination (Fig. 7) showed marked proteim-ri h oedema of muscle, subcutaneous 
tissue and skin. Dilated lymphatics were present in the connective tissuc and rather marked 
vesiculation of the skin was noted. These gross and microscopic changes in muscle ischaemia 
have been described previously by Mustard (1946) 

When a fractured femur is allowed to shorten for twenty-four hours and is then brought 


out to normal length the same findings of diffuse bilateral arterial spasm with clinical ischaemia 


are noted. Again spasm is more marked and the clinical findings are more pronounced on 


the fractured side 


CONCLUSIONS 


\rterial spasm may be expected in any injury resulting in stretch of the arterial system 
Excessive traction in the treatment of fractures may well initiate diffuse arterial spasm 
In fractures that have permitted shortening of the vascular system for a considerable 


‘riod, spasm may be initiated when a return to normal length is made 


his work, aided by a g m the Banting Foundation, was done in the Department of experi 
rv, Banting Institi \ ity oronto, Dr H. Jarnie and Dr C. Macrae, Departm 


University of onto, mter ted the sections 
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THE NORMAL VASCULAR ANATOMY OF THE FEMORAL HEAD 
IN ADULT MAN 


J. and M. H. M. Harrison, OxrorD, ENGLAND 


This paper gives an account of an investigation into the normal vascular anatomy of 
the adult femoral head. The work was undertaken to supply control material for research 
into the vascular changes accompanying osteoarthritis of the hip joint, and for this reason 
no account is given here of the conditions existing in the two decades preceding maturity 
These will be presented on another occasion. Similarly we have not detailed the extra-articular 
course and anatomical variations of the arteries supplying the femoral head; they have been 
fully deseribed by others. We shall commence our description of the vessels from where 
they are about to enter the bone, precisely the point at which the available information 
grows increasingly scanty; here they begin. their physiological role, their function as 


conducting channels now having been fulfilled 


HISTORICAL REVIEW 

In the past this subject has been approached by two different types of investigators ; 
one group, Comprising mainly surgeons and anatomists, successfully identified the arteries 
bringing blood to the upper end of the femur but were less interested in determining the 
fate of these vessels within the bone A second group, constituted by pathologists and 
haematologists, were concerned with the structure and arrangement of the finest: vessels 
within the bone mainly in relationship to haemopoiesis 

Palletta (1820), Cooper (1823), Sappeyv (IS69) and Langer (1876) were among. the 
nineteenth century workers who studied the vessels bringing blood into the upper end of 
the femur; they were followed in more recent years by Lexer et a/. (1904), Nussbaum (1924 
Kolodny (1925), Logroscino (1934), Vereby (1942), Wolcott (1943), Tucker (1949) and Howe 
et al. (1990). Some of the most outstanding of the early contributions to the anatomical 
knowledge of the finer vessels within the bone were by Neumann (1869), Langer (IS76 
Rindfleisch (IS80) and Van der Stricht (1892); later workers included Doan (1922 and 1925 
and Drinker (1922) and their associates. In studies devoted to the larger vessels, once thi 
main arterial pathways had been identified further reports tended to centre on discussion 
whether, during growth, the epiphysial plate constitutes an absolute barrier to the circulations 
of epiphysis and metaphysis and also what arterial contribution to the blood supply of the 
femoral head, if any, is brought by the artery of the ligamentum teres. Parallel discussions 
have concerned the anatomy of the small vessels, as to whether the capillary cireulation 
of the marrow is partly an open, or is a closed system 

No elucidation of either of these artificially separated problems has been achieved by 
this dual approach, and consequently our knowledge of the complete circulatory anatomy 
within human bone in general and this region of constant orthopaedic interest in particular is 
seriously deficient 

DEFINITIONS AND NOMENCLATURE 

Throughout this article the term epiphysis is apphed to that part of the head of the 

femur formed from the secondary centre of ossification. During the growth period the extent 


of the epiphysis is made obvious by the growth plate which limits it infero-laterally (Fig. 1 


and in adult life a distinetion continues in that the so-called epiphysial sear serves as a guid 
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ic, 2 
fa femoral head of a subject aged fourteen. Concentra 
ial plate Articnlar cartilage covering metaphysial 
coronal plane, trom the femoral head of a subject aved seventy-two 
is seen to occupy a position close to that which the epiphysial 
ining the vears of growth 


to the position which the growth plate previously occupied (Fig. 2). We have observed that 


the system of lamellar bone which constitutes the sear les close to, but on the epiphysial 


side of the growth cartilage, and the sear does not represent a zone of intense ossification 
produced within the plate at the time of synostosis. It will be seen in Figures 1 and 2 that the 
upper femoral epiphysis does not form the whole of the femoral head either during or after 
the growth period; at both times the proximal part of the diaphysis, the metaphysis, forms 
a substantial part of the head and is covered by articular cartilage (+, Fig. 1) 


MATERIALS AND METHODS 


has been made exclusively on human specimens obtained after death. Due to 
vet beyond control (agonal vasospasm, post-mortem intravascular clotting) there 


lement inherent in any attempt to fill the vascular tree, post-mortem, witl 


TABLE | 


pecimens 


Number of 
femoral 


head 


contrast media and this has necessitated very many more injections than % 
uninformative results being excluded from this paper. The material availab 
which this report 1s based is shown in Table 1 


35 B, AUGUST 1953 


$455 aM 
Fic. | 
Figure Photomicrograph of a corona 
tion of bone lamellae superficial to tl 
bone 1-2 | re 2—-Slab radio raph Le 
A radio-opaque zone, the epiphysial se 
plate 
Thais study 
certain factors a 
soa fortuitous ¢ = 
AGE DISTRIBUTION OF THE INJECTED 
MATERI UITABLE FOR ANALYSI 
Phirty-Si\ 
——- 
| 
time of deat! | 
yeu) 
| 40 2 
- 
61 70 12 | 
| SI 5 | 
ot 
| | 
ire reported here. the 
e for the analysis 


J. TRUETA AND M. H. M. HARRISON 


Phe techniques used to visualise the blood vessels-within the bone are based on those previously 


eribed in the investigation of another circulatory problem (Trueta et al. 1947 The arteries 


supply the upper end of the femur have been injected with various materials: in| most 


tances the injections have been given into the medial femoral circumflex artery, but the common 

and common femoral arteries have also been used. When injecting a suitably excised specimen 
one can obstruct branches which might otherwise divert the injection mass away trom the upper 
end of the femur. No attempt has been made to estimate the actual injection pressut used, 
because the pr ure recorded in the syringe or nearby artery is no indication ol the 
injection pressure in the vessels as they enter the bone 

Phe injection masses used in this study were barium sulphate suspensions (Ardran 1933), 10 
per cent colloidal silver iodide, 2 per cent Berlin Blue, and Neoprene Latex solution. The barium 
Lisp nsions and the colloidal silver being radio Opaque could be subyec ted to radiologi dal analysis 
and, when necessary, microradiography ; other injection media were studied by different techniques 
Neoprene Latex casts of the vascular tree, obtained by digestion of the bone and marrow with acid 
after intra-arterial injection of Neoprene, Can be dissected under water; Spalteholz’s technique, by 
which the bone and marrow are rendered transparent, enables the vessels previously tilled by 
one or more injections to be followed for long distances throughout their course by a binocular 
dissecting microscoyp We have employed a number of ditterent methods to reveal the vessels in 
order to minimise the errors of interpretation that can arise trom the use of any one technique 

Radiographs were made in the antero-posterior and the medio-lateral positions of each 
specimen that had been injected with radio-opaque material. The specimen was then sawn up 
into slices approximately a quarter of an inch thick, the plane of section varying from specimen 
to specimen. These slices were radiographed at right angles to the plane of their section and were 
then decalcified; when this process was complete all the radiographic views described above were 
repeated, it beimg possible to reconstruct the specimen by fitting together the several slices. On 
many occasions stereoscopic radiographs were taken for any or all of the above projections. The 
microradiographic techniques used were those described by Barclay (1951 

The study of the smaller vessels has been mainly ettected by microscopy of histological 
preparations obtained from injected material Tissue embedded in 20) per cent low viscosity 
nitrocellulose was cut at thicknesses of either 15a or approximately 400u. Whereas the former 
were stained with Hansen's haematoxylin and eosin, the thicker sections were examined unstained 


by low powe! THICTOSCOPY 


RESULTS 

We have found that the vascular patterns established during the phase of growth are 
not replaced at maturity but largely persist throughout life, and thus one can speak of 
epiphysial and metaphysial circulations even in advanced years; we shall show below that 
when the two territories become one by the disappearance of their cartilaginous frontier 
their circulations still retain some autonomy. The epiphysis and the metaphysis usually 
receive blood from separate sourees and we shall call) the vessels epiphysial and 
metaphysial in accordance with their destinations. By reference to their sites of entry into 
the bone (Fig. 3) the epiphysial arteries are named lateral and medial, and the main 
metaphysial arteries superior and inferior, The lateral epiphysial and both groups of 
metaphysial arteries usually arise from the medial femoral circumflex artery, the medial 
epiphysial artery is a continuation of the artery within the ligamentum teres which comes 
from the acetabular branch of the obturator artery. 

A detailed assessment was made of the relative contribution that these sets of vessels 
made within each territory, and for this analysis tifteen injections were selected whose quality 
was such as to allow the finer branches of each artery to be followed to their limits. It was 
found that the lateral epiphysial arteries predominate in the epiphysis and the inferior 
metaphysial arteries in the metaphysis. The lateral epiphysial arteries supphed at. least 
four-fifths of the epiphysis in seven cases, in a further seven they supplied two-thirds of the 
zone and in one case slightly more than half. The inferior metaphysial arteries were found 


* If a block ts sectioned serially, cutting alternately at 15” and 4004, it is possible not only to follow any 


vessel throughout the block by studying the thick unstained sections, but accurate superimposition of a 
stained thin section over its preceding or following thick section will allow identification of any particular 


vessel 
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to supply about two-thirds of the metaphysial tissue that is within the femoral head. These 
proportions represent only the more usual arrangement and must be subject to considerable 
variation; for example, the contribution coming from the artery of the Hgamentum. teres 


mav be neghgible or absent in some cases 


lic. 3 


\ngiogram of a thick coronal shee of a femoral head of a subject 
aged twenty. Injection mass, barium 


Lateral epiphysial arteries. Medial epiphysial artery 
Superior metaphysial artery. metaphvsial artery, 


The epiphysial arterial pattern. /he lateral epiphysial arteries (Figs 3, 6, 7, 12 and 23) 
enter the head superiorly and postero-superiorly, usually two to six in number and often 
spiral in form for a short distance after their entry (Fig. 4); in this position they always lie 
within a thick fibrous sheath (Fig. 5). In their course they follow closely the line of the old 


epiphysial plate, but lie some distance above it superficial to the epiphysial sear. They run 


downwards and medially, and, as can be seen in lateral radiographs, somewhat anteriorly 
as well, in a gentle curve directed towards a point on the articular surface between the fovea 
capitis and the inferior articular margin. The constituent arteries of the group vary in size 
one is usually larger than the others and there is frequently one vessel whose branches are 
distributed exclusively to the supero-lateral segment of the epiphysis. The medial epiphysial 
artery (Figs. 3 and 23) and its main branches run laterally on the same level as the fovea 
capitis through which they have entered, until they meet and anastomose with the main 
lateral epiphysial vessels; the length of their course is proportional to their size This 
anastomosis was frequently demonstrated by the outflow of the injection medium trom the 
artery of the hgamentum teres on injection of the medial femoral circumflex artery 

Phe predominant direction of distribution of the branches from these main epiphysial 
arteries Is into the epiphysis and towards the joint surface; in comparison the outflow to the 


metaphysis is small. The epiphysial vessels are arranged in a characteristic series of arterial 
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Kadiomicrograph showing a lateral epiphysial artery bifurcating 


unmediately before entering the femoral head. Its branches deseribe 
a spiralin the first part of their intracapital course. Injection mass 
barium 16 


Fic. 5 
Photomicrograph of a lateral epiphysial artery (a) cut in the sagittal 
plane Phe vessel was approximately at the position shown in 
Figure 4 and hes in the centre of a fibrous sheath which also contains 


four veins 


THI IOURNAL OF BONE AND) POINT 


446 LRU, 
4 
Z 
ry a 


THE NORMAL VASCULAR ANATOMY OF THE FEMORAL HEAD IN ADULT MAN 147 


arcades constituted in the following manner. The branches leaving the parent stem or its 
main divisions do so at an angle of approximately 90 degrees and follow a course directed 


perpendicularly to the joint surface; this radial arrangement obtains irrespective of whether 


the vessels are studied in coronal (Fig. 6), sagittal (Fig. 7) or horizontal sections. Neighbouring 
vessels running roughly parallel in this fashion form the sides of arches which are completed 
by a communicating branch usually of the same calibre as that of the two vessels it is uniting 
(Figs. 8 to 10). The summits of the arches, like their supporting pillars, are directed towards 
the surface and from these arches further branches are given off which themselves are subject 
to the same arrangement. Two or three tiers of such arches are found in the epiphysis Iving 


Preparations to show the arterial) pattern within 

coronal (Fig. 6) and sagittal (Fig. 7) slices of the femoral 

head. Figure 6— Photograph of a Spalteholz preparation 

subject aged seventy-five. Injection mass, barium. A 

considerable part of the course of the lateral epiphvsial 

artery Is seen This vessel se parates the tiers of arterial 

arches in the epiphysis above from the vessels of the 

metaphysis below. Figure 7— Angiogram, subject aged 

seventy-six. Injection mass, barium. The epiphvsial 

ry hes just above the centre of the specimen and its branches are distributed to the epi 

section has the form of an inverted crescent. The large vessel lving inferiorly 
metaphvsial artery and its branches anastomose with the epiphvsial sy 


between the main vessels and the articular cartilage. Stereoscopic studies reveal that any one 
of the radially running branches can contribute to several arches lying in different planes; 
it is as though a series of fountains were arranged in such a fashion that the spray from any 
one fell into the rising columns of its neighbours on all sides. This characteristic pattern of 
the smaller intra-osseous arteries is a feature of the epiphysis and not merely of the branches 
of the lateral epiphysial artery; the branches arising from the medial epiphysial artery behave 
in exactly the same manner 

The metaphysial arterial pattern (igs. 3,6, 7, 12 and 2: There are usually two, thre 
or four superior metaphystal artertes arising from the vessels which will soon give origin to 
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the lateral epiphysial group. These metaphysial vessels enter the superior aspect of the femoral 


neck some distance from the margin of the articular cartilage and have an absolutely straight 
course vertically downwards into the bone; when they have passed about a quarter of the 
way across the femoral neck they suddenly turn supero-medially in a smooth curve towards 
the site previously occupied by the epiphysial plate. The infertor metaphystal arteries eyter 
the bone close to the inferior margin of the articular cartilage. There is frequently one vessel 
larger than any other of the group and it describes a short spiral before breaking up inte 
branches which run up towards the epiphysis. The smaller arterial branches from these sets 
of metaphysial vessels are distributed throughout the metaphysis; the arching system of 
anastomoses seen in the epiphysis is absent here and the pattern is more one of branching 
vessels of decreasing calibre pursuing straight or angular courses towards the epiphysis 
Phe terms superior and inferior metaphysial arteries apply to groups of vessels which 
are In some respects less well defined than the lateral and medial epiphysial arteries. Before 
they enter the bone, the metaphysial arteries, by their frequent interconnecting anastomoses 


Phe radiomticrograph on the neht 
shows the spiral anastomotic 
vessels IS) which, as can be 
seen in the smaller angiogram 
above connect the epiphy sial 
and the metaphysial circulation 
Injection mass, barium 


in the sub-svnovial tissues, conform to the pattern so clearly described by Hunter (1743) 
and named by him the cireulus articuli vasculosus. On the neck of the femur the circle 
tends to be deficient anteriorly, and “ the vascular border of the joint "’ is most evident 
superiorly and inferiorly; itis here that the main arteries running to the metaphysis are found 
Quite frequently the circle has some representation posteriorly in virtue of small arteries on 
the back of the femoral neck running in part into the metaphysis but we have not described 
these as a separate metaphysial group, rather preferring to emphasise the major sources 

Anastomoses — [here is a free anastomosis inside both the epiphysis and the metaphysis 
between the vessels which supply each territory; in addition there is anastomosis between 
the vessels of the two territories at the site previously occupied by the growth plate. A series 
of connecting branches leave the main epiphysial arteries at right angles and run downwards 
into the metaphysis; in calibre they are usually smaller than the vessels of the epiphysial 
arches and in form they are frequently spiral (Fig. 11). Just as the metaphysis is a somewhat 
arbitrary subdivision of the diaphysis so the free anastomosis there of the metaphysial arteries 
and those within the neck of the femur prevents any attempt to define the lateral limits of 
the metaphysial circulation. It may be noted here that we have not seen any evidence of 
the nutrient artery of the femur extending its area of supply up to the metaphysial region 


as has been so frequently stated 
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Changes in the vascular tree with age — In this study we have examined specimens from 
persons Who ranged in age from twenty to one hundred years and we have been impressed 


with the complete absence of any decrease in patency of the vascular tree with advancing 


vears (Fig. 12). The failure to visualise a particular vessel or vessels by any of the techniques 


we have used gives no proof of their absence. In our experience a complete filling of even 
the arterial tree has never been achieved; tissue which had yielded our best angiograms. on 
subsequent histological section showed areas in which the vessels, though present, had not been 
tilled. Whether this failure is due to the crudity of our present methods or whether it implies 
an intermittency of the circulation such as some authors deseribe in’ other organs 
(Richards and Schmidt 1924, Krogh 1929) cannot be decided: it has certainly been observed 
that the vessels of resting zones in other tissues have been extremely difficult to fill by 
myection 


Fic. 12 
\ngiogram of a complete femoral head, subject aged seventy-six. Injection mas 


The arterioles and smaller vessels of the marrow — [Before we describe the smaller 
vessels that lead from the arterial svstems already detailed, it is necessary to mention the 
distribution of the marrow within the upper end of the femur. This is because the arrangement 
of the small vessels, unlike that of the arteries, is independent of their situation in the epiphysis 
or metaphysis but is instead specitic for the two types of marrow, vellow and red. During 
the vears of growth the red, haemopoietic marrow is macroscopically visible both in the 
epiphysis and the metaphysis of the upper end of the femur; in normal adult life we have 
seen it mainly restricted to two areas, the metaphysis and a zone of epiphysis underlying 
the articular cartilage and the fovea capitis (Figs. 18 to 15). Most of the epiphysis is occupied 
by inactive vellow fat. Frequently we have seen a sharp line of demarcation between the 


two differently coloured marrows of epiphysis and metaphysis and the junction is a reminder 
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of the situation the growth plate previously occupied.* In those specimens in which the 


metaphysis is only partly occupied by red marrow this striking partition is, of course, not 
seen. These findings are curiously at variance with many statements In the literature which 
localise the red marrow to the epiphysis or to the proximal portions of the adult femur 


Fic, 14 Fic. 15 


Coronal sections of femoral heads. The epiphysis is largely oc« upied by vellow marrow and the metaphysis 


by red. Figure 183— Femoral head of a subject aged seventy-six. Figure 14— Femoral head of a subject aged 


fiftv-six. Figure 15—- Femoral head of a subject aged fifty-t 


Microscopically there is no clear-cut separation of the marrow into yellow and red, the 
two forms merge gradually into each other and there are an infinite number of marrow 
types ranging from the very cellular to the completely fatty The red, cellular marrow consists 
of an argyrophil meshwork of reticular fibres attached to which are reticular cells. Within 
this mesh are found a great variety of blood corpuscles showing all degrees of development, 
oceasional fat cells and the highly characteristic spacious thin-walled blood vessels, the 


* We are aware that some of the specimens in which this observation was made may not come within the 
limits of strict normality in that the main or contributory cause of death may have provoked some increased 
haemopoiesis. Nevertheless the findings illustrate the individuality that the metaphysial marrow can 
show in its haemopotetic activity 
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venous sinusoids (Fig. 16). In the yellow marrow (Fig. 17) fat cells have replaced practically 
all these other types | scattered between the fat are small blood vessels of capillary size 

The arterioles of the marrow are singular in appearance in that throughout their course 
they undergo little or no decrease in calibre and their branches are approximately the same 
size as themselves; in their passage through the marrow they pursue a straight course, 
changing direction by sudden angulations. The blood conveyed by the arterioles eventually 
reaches one of the two available destinations, either the sinusoidal circulation of the red 
marrow (Fig. 18) or the capillaries of the fat marrow (Fig. 19). The tine-walled vessels of 
the haemopoietic areas, wherever they may be within the bone, take the form of the 
sinusoids (Figs. 20 to 22). These combine to form an irregular bulging and profusely 
anastomotic network which is found to correspond to the lobules of the red marrow; several 
precapillary vessels bring blood from various directions to each clump of sinusoids. Although 
the sinusoids are many times the size of ordinary capillaries their walls are as thin as the 
capillary wall. We have not found any evidence of an open circulation due to fenestrae in 
the sinusoidal wall, although it must be noted that the collections of injection material 
which we have accepted as extravasation due to rupture of the vessel wall have always 
occurred within the sinusoidal meshwork (Fig. 23). 

The capillaries lying between the fat cells of the yellow marrow (Figs. 24 and 28) are 
similar to capillaries in other tissues. They arise from precapillary arterioles and drain into 
venules, and this type of circulation is also found scattered throughout the red marrow in 
those parts where fat cells are present in addition to the haemopoietic elements. In the 
capillary network the point of union of one capillary with another is frequently marked by a 
conical enlargement of the otherwise narrow lumen 

The many variations in the cytology of the marrow alluded to above are paralleled by 
the variations in the vascular picture; the capillaries and sinusoids are not only continuous 
but every grade of their admixture and partition is seen. 

The relationship of the articular cartilage to the blood vessels of the bone | Norma! 
articular cartilage is avascular, but in two situations it comes into contact with capillary 
vessels: on its deep attached surface and at its peripheral margin. The basal layers of the 
cartilage which are apposed to the underlying bone are caleified and the subchondral bone 
does not form an absolute barrier isolating this tissue from the circulation within the femoral 
head. Preeapillary vessels arising in the marrow pass through canals in the subchondral bone 
(Figs. 25 to 27) and form single broad capillary loops at the deep surtace of the calcitied 
cartilage; post-capillary venules return from these loops through the canals to the marrow 
Phis single capillary system regularly arranged against the deep surface of the cartilage is 


different from anything else seen within the marrow circulation and appears to be speecitic to 


the chondro-osseous junction. We have been unable to determine any specific arrangement 
of capillaries in the subsynovial tissues at the circumference of the normal articular cartilage 
The veins Our knowledge of the venous anatomy is as yet incomplete. The venous radicles 
coming from the capillaries (Fig. 28) and the sinusoids are broader and run a more irregular 
course than the equivalent arteries. In certain zones, such as the inferior metaphysial region, 
venules draining the sinusoids empty quickly into capacious thin-walled veins (Fig. 29); 
elsewhere veins of a smaller calibre commonly follow the course of an artery either alone 
when they may spiral around the latter (Fig. 30) or in association with another vein, one 
on each side (Fig. 31). In cross-section the larger veins which are soon to leave the head 
present a characteristic elliptical appearance as they he adjacent to the artery in the fibrous 
sheath previously referred to (Fig. 5) 

In our material certain observations made after injecting consecutively two materials 
differing both in colour and particle size have led us to suspect the existence of arterio-venous 
anastomoses within the bone We have not so far been able to demonstrate these to our 
complete satisfaction 


voL. 35 B, No 


495 
- 


IRUETA AND M. H. M. HARRISON 


Fic. 22 


Figure 20.—Radiomicrograph 
vessel on the left of the 

18). Figure 21-——Photo 
Injection 


Phe sinusoids of the haemopoietic marrow 
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Fic. 2% 
of a coronal slice of a femoral head, subject aged seventy Lhe 
opacities within: the metaphysis are mostly areas where sinusoids of 
marrow have im part been tiled and extravasation has then occurred 
Injection mass, barium 


Fic. 24 


hotomicrograph of capillaries within the fat marrow Injection mass, Berlin 
Blue Unstained section 4000 thick 174 
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Juxta-chondral blood vessels. Figure 25—— Photomicrograph of the junction of articular cartilage and bone 
Canals in the subchondral bone lead up towards the calcitied laver of the cartilage. The irregular horizontal 
wavy dark line marks the superticial border of the calcified cartilage (H-E. « 70). Figures 26 and 27— Two 
fields from a different specimen showing the junction between the articular cartilage above and the bone 
below. Four vessels pass up through the subchondral bone to the calcified cartilage, whose irregular upper 
border can be distinguished despite the unstained nature of the section which is 400 thick. Injection mass 
Serlin Blue ( «210 


DISCUSSION 
We have emphasised that throughout maturity and even in old age we have been unable 
to detect any decrease in the richness of the arterial tree within the femoral head, and the 


only explanation we can offer for the many statements to the contrary that exist in the 
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literature (Langer 1876, Walmsley 1915, Lang 1916, Kolodny 1925, Cheynel 1947 and Etienne 
and Granel 1949) is that these are based on technical errors and the wrong interpretation of 
negative findings. This integrity of the circulation in the older subjects is particularly 
noteworthy in relationship to the cartilage degeneration and other features of osteoarthritis 
which are encountered in joints increasingly commonly with advancing age (Heme 1926, 
Bennett e¢ a/ 1942). In the course of another work we have confirmed the occurrence of 
these changes in the hip joint. The present report suggests that they are not preceded or 
accompanied by any general ischaemia within the fernoral head. The marked changes in 
the vascular pattern which we have found to accompany the various stages and lesions of 
osteoarthritis will be detailed in a subsequent paper 

Phe lifelong persistence of the epiphysial arterial pattern, with the predominance therem 


Fic. 28 Fic. 29 


s drainage of the marrow. Figure 2S Photomicrograph of the fat marrow showing capillaries draimin 


ya venule in the lower portion of the tleld. This vessel proceeds into a vein. Injection mass, Berlin Blue 


Unstained section goo thick 123 Figure 29) —~Photomicrograph of the red marrow showing sinusotd 


in the top half of the field being drained by short venules into the large vein inferiorly. Injection ma 


barium. Unstained section 400 thick 34 


of the lateral epiphysial arteries, may increase our understanding of one of the main factors 
responsible for the greater incidence of necrosis of the femoral head after unimpacted 
adduction fractures of the femoral neck when compared with abduction fractures. In the 
former variety the lateral epiphysial arteries are lying at the site of the greatest tearing of 
the tissues, whereas in abduction fractures these important vessels are not subjected to the 
same risk of injury 

The nutrition of cartilage has been the subject of an immense amount of research and 
is still an unsolved problem, The present study brings a contribution to this, in that it has 
revealed the form of a capillary system which appears to be directed towards the cartilage 
the anatomical pathway for the conveyance of nutriments from the subchondral cireulation 
to the cartilage can be said to exist. The canals in the subchondral plate and their termination 
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close to the calcified zone of the cartilage can be seen in ordinary histological preparations of 


uninjected material, as has been recently emphasised by Holmdahl and Ingelmark (1950 


Fic 
Phe course of the veins. Figure 30 Photomicrograph \ single broad vein 
desernbes a gentle spiral around a slender artery. Injection mass, Berlin Blu: 
Unstained section yoo" thick 30). Figure 31 Photomicrograph showing two 
white venae comites, filed with barium, on either side of an artery fi led wit! 
Berlin Blue. Sinusoids are seen draining into the vena comes on the richt of 
the artery. Spalteholz preparation ( ~ 18) 


Arteries of spiral form are seen frequently in our material. They are invariably 
present in the synovial membrane; other sites where their presence has Impressed us by 


their frequency are the early intra-osseous course of the lateral epiphysial and the inferior 
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metaphysial vessels, the site of the old growth plate and to a lesser extent the centre of the 
metaphysis. It is uncommon to find them in any profusion in the epiphysis. Their occurrence 
in the synovial membrane and at the point of entry of the main trunks into the head might 
suggest that the spiral shape serves to adapt these vessels to the demands of joint movement ; 
but this explanation cannot be applied to those spiral vessels located deep in the head. The 
proximity of these latter to the sites of red marrow formation invites the suggestion that some 
correlation could exist between vessel form — assuming this is not an injection artefact 
and haemopoiesis. Reynolds (1948) working with the ovary, and Harrison and Weinet 
(1949) working with the testis, have considered the possible ways in which the spiral arteries 
associated with these organs could be related to the conditions necessary for the cellular 
proliferation that occurs there 

The description of the capillaries and sinusoids of the marrow which we have given 
Isat varlance with much that is to be found in the literature and we would suggest two reasons 
that might account for this. Firstly, previous investigators have worked mainly with animal 
tissues; and secondly, in the past, interpretations have been made from the study of thin 
microscopic preparations (less than 20,); we have found these latter to be not) only 
uninformative of vascular onentation but positively misleading. The finest: anastomosing 
vessels within the fat marrow are true capillaries; the term sinusoid, coined by Minot (1899 
1901) and first apphed by Doan (1922) to the vessels of the haemopoietic marrow, seems to 
us an apt name in that it distinguishes these vessels from the capillaries within the fat 
The sinusoids do not resemble capillaries morphologically nor does their form suggest the 
function inherent in the latter type of vessel 

Doan (1922, 1925), working with animal material, considered that the ‘ venous sinusoids 
form normally the principal functioning vascular bed for the actively circulating blood in 
the marrow; re., they correspond largely to the capillaries of other organs.’’ By the use of 
a special starvation techmique he rendered the marrow of the pigeon hypoplastic, and then 
was able to demonstrate therem “a most extensive system of capillaries, hitherto unsuspected.” 
He believed that these latter vessels were not connections between arteries and veins but 
ran from simusoid to sinusoid, which structures they entered with a conical enlargement of 
their lumen; that this capillary bed was normally non-patent and functionally dormant as 
far as the active blood circulation was concerned; and that in the epiphysis the capillaries 
surrounded each fat cell. We have enumerated here the differences between the occult 
circulation described by Doan and the one that we have constantly found to be present and 
patent within the normal fat marrow; we have not seen in our material a collapsed 
intersinusoidal capillary bed such as Doan described. He believed that these capillaries wer 
the site of erythropoiesis and that they might be thrown open to the circulation under 
conditions of increased activity of the marrow, as in anaemia (see below). Whatever their 
haemopoietic potentialities may be, we judge from their distribution and morphology that 
the capillary bed deseribed above by us is responsible for the metabolic needs of the cells 
of the fat marrow 

We have deseribed how the distinction between the vascular epiphysis and metaphysis 
ean be made in the adult and that one of the hallmarks of the epiphysis is the arching arterial 
pattern, We have also seen that the common association between this pattern and the fat 
marrow of the epiphysis is not unchangeable. The constant association between vessel form 
and marrow type is found only in the finest ramifications of the arterial tree. Here the 
capillary net is the vascular counterpart of vellow marrow, the sinusoids of the red. This is 
well demonstrated in states of anaemia, in which the increased demand for red blood cells 
results in the transformation of the epiphysial marrow from yellow to red. The arterial] 
arch pattern of the epiphysis is unchanged in such circumstances but the capillaries of the 
previously fatty marrow. are replaced by sinusoids Since there are, at this level of the 


circulation, only two types of vessel, the capillary and the sinusoid, we are unable to escape 


oL. 35 B, n 3. AUGUST 1953 


| 


160 TRUETA AND M. H. M. HARRISON 


the conclusion that such extension of the haemopoietic tissues is accompanied by the 
conversion of capillaries into sinusoids 
While it is dangerous to base speculations concerning function on morphological 


appearances, it seems likely to us that as the slender afferent vessels debouch into the 


cCapacious sinusoids the rate of blood flow therein must be severely slowed The sluggish 


circulation which would thus obtain might in part be responsible for the arrest and localisation 
of metastatic tumour deposits and certain infections within the bones 


SUMMARY 


l The form and distribution of the blood vessels within the adult human femoral head are 
desc ribed 
2. It has been found possible to delimit the proximal femoral epiphysis in mature years by 


reference to arterial form alone 

3. Two morphologically different sets of vessels are described interposed between the 
arterioles and venules of the bone marrow. One, a true capillary bed, lies mainly within 
the fat marrow; the other, constituted by sinusoids, lies within the red marrow. The departure 
of these findings from current views Is noted 

$. Acapillary system is described in relationship to the calcified zone of the articular cartilage 


5. No evidence has been found in support of the common belief that the circulation within 


the femoral head decreases quantitatively with advancing age 


It is a pleasure to ac knowledge the help we have received from many people in the course of this 
investigation. In particular, Dr G. M. Ardran, of the Nutteld Institute for Medical Research, Oxtord, has 
not only provided all the radiographic facilities but has frequently given us his advice on the interpretation 
of results. Dr EF. Schajowiez, of Buenos Aires, working in this centre for four months made available to us 
the full extent of his knowledge of the minute anatomy of the locomotor system. He introduced many 
valuable histological and microphotographic techniques and it was he who first pointed out to us the 
partition of the marrow described above We are, however, most indebted to him for his never failing 
enthusiasm. We are grateful to Dr Robb Smith, Director of Pathology, Radchtte Infirmary, Oxford, and 


Dr Cosin, Director of Cowley Road Hospital, Oxford, for the post-mortem facilities which they have 


extended tous. Lastly we would like to thank the stafts of the Photographic De partment and the Pathological 


Laboratory of this centre, and in particular Mr Hill, our laboratory technician, for his invaluable help vy 


every technical process involved in this investigation 
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THE BLOOD SUPPLY OF THE FEMORAL SHAFT 
An Anatomical Study 
P. Gowans LAING, PEMBURY, KENT 
It is axiomatic that the surgeon must possess a detailed knowledge of the anatomy of 


the part on which he is to operate. In spite of the recent popularity of open reduction 1n 
the treatment of the fractured femoral shaft, little information ts available on the details of 


its blood supply. Since the success of these operations depends, to a large extent, ona minimal 


interference with the blood supply of the bone the anatomy of the nutrient vessels is of 
considerable consequence. It was therefore decided to investigate the details of the blood 
supply of the femoral shaft 
HISTORICAL REVIEW 

Phe first detailed account of the blood supply of the femur was given by Lexer, Kuliga 
and Turk (1904) in the course of a description of the supply of all the bones. These workers 
injected the arterial systems of newborn and adult post-mortem subjects with a mercury 
turpentine emulsion and then took stereoscopic radiographs of the specimens They also 
investigated the problem in a similar manner in amputation: specimens Lexer ef al, found 
evidence of four main arterial systems supplying all long bones These were namely 
periosteal, diaphysial, metaphysial and epiphysial systems. The diaphysial or nutrient 
arteries supplying the femur were stated to be two in number and to enter the shaft of the 
bone in the region of the linea aspera. In children the superior vessel passed through the 
cortex in a downward direction and the inferior one in an upward direction In adults both 
vessels are stated to pass through the cortex im an upward direction, Phese workers also 
state that the size of the arteries relative to the size of the bones decreases with increasing 
age 

Phe next detailed analysis of the problem was given by Anseroft (1934) as part of his 
researches into the blood supply of the long bones. This worker was only able to tind evidence 
of three systems of nutrient arteries, namely, periosteal, diaphysial and epiphysial groups 
With particular reference to the femur, Anseroff found that, although there were usually 
two nutrient arteries to the shaft, there was often only one He also stated that the femora 
of children have more than two nutrient vessels in 23°6 per cent. of Cases while the same ts 
true in only &7 per cent of adults. When considering this statement It ts important to 
appreciate the way in which these figures were obtained. Anseroff determined the numbers 
and the topography of the nutrient vessels by the direct examination of the surfaces of 
macerated young and adult bones. The sources of error in this method will be discussed later 
Phis worker agreed with Lexer that the nutrient arteries of the femur always enter the bone 
in the region of the linea aspera. He stated that in the usual arrangement one artery enters 
the upper third of the femur and one enters the lower part of the middle third 


THE PRESENT INVESTIGATION 
Material and methods The blood supply of the femur was examined in ten adult and in 
seventeen newborn subjects. In each case the femoral artery was injected with an aqueous 
suspension of barium sulphate, Care was taken to avoid the use of great pressure because it 
was found that the suspension would then fill both the arterial and the venous systems. The 
limbs were then dissected to determine the source of the nutrient vessels to the femoral shaft 
The femora were then removed from the limbs and all soft tissue and periosteum was cleaned 
off them. The adult specimens were radiographed in antero-posterior and in lateral views 
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Fic. 2 Fic. 3 
Figure 1—-Injected femur of a newborn infant. Two nutrient vessels are present 
Note the venous foramina. Figure 2—— Injected femur of a newborn intant. Both 
nutrient arteries ascend through the cortex. Figure 3—-Injected femur of a 
newborn infant. Both nutrient arteries descend through the cortex 


bic. 6 Fic. 7 
Figure 4—Injected femur of a newborn infant. Only one nutrient artery is present. Note the 
ascending intracortical Course and the empty venous foramina. Figure 5—-Injected femur of i 


born infant. Note the short ascending course of the single nutrient artery. Figure 6—Injected femur 
ot a newborn intant Note the short descending course of the stem of the single nutrient artery 


Figure 7--Injected femur of an eleven months old infant. The short nutrient stem is nearly horizontal 
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bic. & kia. 9 
Figure 8 Injected adult femur showing two nutrient arteries both entering the upper half of the shatt 


Three out of ten adult femora examined were of this type Figure 9 


Injected adult femur showing two 
nutrient vessels. Note low position of the inferior nutrient 


The large opacities were produced by rupture 


of small arteries. In only this one adult femur did a nutrient vessel enter the lower third of the shaft 


Fic. 10 Fic. 11 


Figure 10— Injected adult femur showing one nutrient artery having a short transcortical course in the 
upper part of the bone Five out of ten adult femora examined were ot this type Figure 11 Inyec ted 
adult femur showing one nutrient artery having a long ascending passage through the cortex. The scattered 


opacities were produced by barium leaking through ruptured vessels 


THE JOURNAL OF BONI AND JOINT SURGERY 


464 P. G. LAING 
in 
: 
i 
4 
: 
Uw 
— 
| 
} 
; ‘ 


PHE BLOOD SUPPLY OF THE FEMORAL SHAFT 465 


The bones from the stillborn and the newborn subjects were decalcified in LO per cent 
nitric acid, neutralised in 10 per cent sodium carbonate and then radiographed. In the early 
stages of the investigation some of these smaller bones were not decalcitied 
Findings In all subjects the nutrient arteries arose as branches of one or other of the 
perforating branches of the arteria profunda femoris. In most cases the first: perforating 
branch supplied one nutrient artery, usually the superior one, and the inferior nutrient arose 
from one of the remaining perforating vessels in an inconstant manner. In all cases the 
nutrient arteries entered the femoral shaft in the region of the linea aspera 

Seventeen femora from children under one year of age were examined. In eleven two 
nutrient arteries supphed the femoral shaft. The direction of these arteries through the 
cortex of the femur was found to vary. In eight cases the superior artery took a downward 


course until it reached the medullary cavity when it turned upwards, and the inferior one 


took an upward course through the cortex before turning downwards (Fig. 1). In two cases 
both arteries passed through the femoral cortex in an upward direction (Fig. 2), and in one 


CASE both took a downward COUTSEe Fig 


In the remaining six children's femora only one nutrient artery supphed the shaft. In 
two of these the artery had a long ascending transcortical course (Fig. 4), and in one it had 
a short ascending course (Fig. 5 In two bones the artery bad a short descending stem 
Fig. 6), and in the last case, that of a child aged eleven months, the intracortical stem was 
short and horizontal (Fig. 7) 

In the ten adult femora (Figs. 8 to 11) the nutrient arteries all passed through the femoral 
cortex in the region of the linea aspera and had an ascending cours Phe length of the 
transcortical course varied considerably from case to case. 

In four bones two nutrient vessels entered the shaft and in three of these both arteries 
entered the upper half of the femur (Fig. 8). In one case (Fig. 9) the inferior artery was a 
small vessel and entered the lower third of the shaft while the superior one entered the middle 
of the shaft 

In six of the adult femora only one nutrient artery supplied the shaft. In tive of these 
the vessel had a short transcortical course in the upper third of the bone (Fig. 10) and in 
one case (Fig. 11) the artery entered the cortex at the lower end of the middle third and had 
a long ascending passage through the cortex 

In all these cases the arteries branched as soon as they had reached the medullary cavity 


and these branches passed up and down the medullary cavity 


DISCUSSION 
Phe tindings presented here are not intended as a statistical analysis but are merely an 
Indication of the variability of these nutrient arteries. It is obvious that a considerable 
number of femora have only one main nutrient vessel supplying the shaft. It is also notable 
that in most cases, even including the bones with two such vessels, no major artery entered 
the lower third of the shaft. In no case were more than two nutrient vessels found and it is 
possible that Anseroft mistook the quite large venous foramina of children for nutrient 
foramina. These can be seen in Figures | and 4 as quite separate entities, and are also seen 
in adults 

It thus emerges that the blood supply of the femoral shaft is in many ways similar to 
that of the tibial shaft which constantly has only one nutrient artery. The dangers of avascular 
necrosis In fractures of, and in operations on, the tibial shaft are too well known to beat 
repeating. From these experiences with the tibia we have learnt that, in the absence of the 
main nutrient artery, the epiphysial and periosteal arterial systems cannot always take over 
the nutrition of the lower fragment of the shaft and avascular necrosis or impaired osteogenesis 
results. A fracture through the junction of the upper and middle thirds of most of the femora 
investigated would have deprived the upper end of the lower fragment of its main blood 
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supply. It is of interest to calculate the effects of a fracture through the junction of the middle 
and lower thirds of the femoral shaft in cases having one nutrient artery with a long 
intracortical course (Fig. 12). As can be seen, this state of affairs would account for the cases 
of avascular necrosis of the lower end of the upper fragment occasionally met with in fractures 
of this type 
It is perhaps also worthy of note that the passage of a correctly fitting intramedullary 
nail in any one of the adult femora investigated would have destroyed most of the medullary 
branches of all the nutrient vessels in every case 
| 
| 


AVASCULAR 
NECAOS'S 


FRACTURE 
| 


Diagrammatic representation of the possible ettect of a 
fracture on a femur with a single long nutrient artery 


Phe constancy with which the arteries enter the femoral shaft in the region of the linea 
aspera needs reiterating. It is obvious that the linea aspera should never be stripped of 
muscle attachments at operation, It is not quite so obvious that when plating the temur 
one should never put the plate on the anterior surface of the bone, for then the screws might 
well penetrate the linea aspera posteriorly and, if the femur in question has only one nutrient 
artery, could destroy the major source of blood to the shatt 


SUMMARY 


1. Previous investigations into the blood supply of the femoral shaft are reviewed 

2. Details of the blood supply of the shaft of the femur in seventeen children under one vear 
of age, and in ten adults, are given 

3. These findings are discussed with special reference to the fate of the femoral shaft after 


fracture or operation 
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AN INVESTIGATION INTO THE CORRELATION BETWEEN THE 
ELECTRICAL POTENTIALS OF METALS AND THEIR 
BEHAVIOUR IN BIOLOGICAL FLUIDS 


C, CLARKE, LoNpoN and J. HicKMAN, CAMBRIDGE, ENGLAND 


Menegaux, Odiette and Moyse (1934) studied the influence of metals on the growth of 


osteoblasts and fibroblasts in tissue cultures and concluded that the toxicity of metals was 


the chief factor in retarding growth. Carney and Burch (1942) studied the weight loss of 


tantalum in dogs and concluded that the metal was well tolerated by tissue. Fink and Smatko 


(1948) investigated the weight loss of vitallium and stainless steel plates in various fluids 


and stated that no gross changes in weight were observed. Von Baever (1908) studied the 


reaction Of tissues to metals and noted that metallic particles were set free and could be 


identified in the surrounding tissues. Orsos (1925) noted that an electric current is generated 


when two dissimilar metals are placed in the body. Venable and Stuck (1938) attributed 


inertness of metals to cleetro-chemical stability and concluded that the current tlow registered 


by a microammeter, with the metals under test in a solution of physiological saline, was a 


satisfactory criterion of the degree of tissue reaction that might be expected. Perves and 


Damany (1938) measured the potentials between various plates and screws immersed im 


serum. Key (1941) studied corrosion by placing the test metals in salt: solution kept at 


58 degrees centigrade. Bothe, Beaton and Davenport (1940) and Bothe and Davenport (1942) 


measured the electrical potentials between metallic implants and concluded that bone reactions 


were not closely correlated with the potential differences but remained characteristic for a 


given metal or alloy. Cauchoix and Lavarde (1950) in investigating the use of zirconium 


measured the electro-motive force of polarisation of various metals, and Bates (1950) in a 


similar investigation measured the current passing between a specimen of the metal and a 


calomel electrode 


There are two main theories on the subject of the reaction of tissues to metals. The 


first is that the whole question is an electro-chemical phenonemon, the second that the 


matter hinges on the question of toxicity, Both theories may be partly right. A metal that 


does not corrode at all will remain quite inert im tissue, as none of its ions will pass into 


solution, and it will exert no intluence beyond the monolayer where it is in contact with its 


living medium. At the same time, if a metal corrodes at all, its effects will vary with the 


weight of tons passing Into solution and the toxicity of those ions 


It was decided to study the question of corrosion as this phenomenon has already been 


intensely investigated and shown to be electro-chemical in nature. The whole question is 


gone into most thoroughly by Evans (1946) and Uhlig (1948) who give many references to 


the original literature. [t is not proposed to review the literature here, because most of the 


experimental methods evolved are not applicable to our problem. In the first place, most 


of the investigations of corrosion have been carried out with inorganic fluids such as sea 


water or dilute acid — substances far simpler than those pervading living tissue — and it seems 


also that the presence of lyvotropic colloids, oxidase-reductase systems and reducing agents 


such as glucose may modify the simple reaction between metallic ions, chloride ions and 


oxygen. In addition to this many of the methods devised are applicable to one class of metal 


only (for example the stainless steels) whereas a method is needed that can be applied to 
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any metal, element or alloy. For this reason we decided to start the investigation from the 
beginning instead of trying to adopt one of the existing eleetro-chemical techniques 

Three metals tantalum, vitallium and 18 8 SMO steels -have found clinical application, 
though experiments have suggested that certain others, such as platinum, gold, titanium and 
zirconium may be inert in tissues. In industry to-day a great variety of metals is emploved, 
any of which might be suitable for surgical purposes, but before they could be used clinically 
exhaustive animal experiments would be necessary. Whereas it is quite practicable to test 
some half-dozen metals 7 vivo, the expense and etfort necessary to test a large number 
would be quite prohibitive We therefore decided to attempt to evolve a simple i vitro 
method of “ screening” all available metals with a view to selecting those most likely to be 
of service. Starting with the premise that the metals referred to above are more inert than 
others, it was our plan to find some measurable quantity whereby the degree of tissue 


reaction could be assessed before proceeding with 7 vivo experiments 


EXPERIMENTAL METHOD AND OBSERVATIONS 

The measurement of the static potential between a piece of the test metal and a calomel 
electrode placed in equine serum gave a series of readings that bore no relation to the known 
inertness of metals. Also, figures obtained from weight loss in electrolysis, from the potential 
difference for unit current density between two pieces of the same test metal in serum, and 
from the anodic and cathodic potentials of such metals measured against a calomel electrode 
in serum were likewise unsatisfactory (Clarke 1953) 

It was found, however, that the ‘‘ anodic back EMF” (ABE) obtained by measuring 


the potential difference for known currents across an electrolytic cell formed by a calomel 


electrode as cathode and a rotating rod of the test metal as anode, in a bath of equine serum 
at 37 degrees centigrade, and subtracting the “ IR drop,” corresponded closely with the 
known inertness of the metal (Clarke and Hickman 1951). This ABE is independent of current 
over a wide range, as can be seen from Table I which shows typical results for silver. 
Although this ABE appeared to be the measurable quantity for which we had been 
looking, there were some disadvantages to this method of measuring it. Three quantities 
potential, resistance and current —had to be measured, each providing a possible source of 


SILVER: ANopic Back EMI \BI 


V (millivolts I (milliamps ‘ V' (ABI 


S00 2 116 
111 
844 108 
103 
1.064 104 
1.198 106 


Average 108 


error. Two calculations had to be performed in order to obtain the figure required. In addition 
to this, the current had to be kept flowing through the cell while the valve potentiometer 
was being adjusted This tended to lead to polarisation, and necessitated longer rests 
between readings 

In order to obtain the ABE as a direct reading the circuit shown in Figure | was devised 
Switch S, is first placed in position 1. The cell HAC now forms one arm of a bridge, of which 
the other arms are the resistance box Rk, and the equal resistances Ry and R,. Using alternating 
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Dhrect reading circuit for measurement of “anodic back EMI 


TABLE II 


STEELS: ANopIc Back EMI 


Major constituents 
Potential 
Identification millivolts) 


Mo Mn Ch 


to ho 


t 


7 
7 
3 
4 
2 


to—t 


Forman 
Mild Stee 
Iron 


| | S2 
= 
ion | 
| | 
| | 
| Ri 
1 | | J 
| | Cc 
J 
iOn H 
MA | 
| 
Re Rs 
3000 300.0 
Fic. } 
| 
| 
| 954 80 60 2-4 531) 
F.M.B. 3 5 30 30 
S_F. 35 18-26 4 46 
| FMB RO 5 50 480) 
| B.B. 2 K 17-1 18 28-73 25 480 
| INS SMo 2 480 
| F.M.I 9-5 5 30 470 
|} BBM 18-7 78 56 2-03 : 
| F.S.7 300 25 
| Weldanka" 19-2 67 70 300 
| F.D.P Ind) 8-0 40 60 300 
| FS. low 40) 400 
| PACE 40 1-2 300 
| D.D.O 12-5 12-5 250) 
| 22 17-98 8:26 045 32 230) 
O.B.K. 1 7:94 ay 5 20) 230 
| E.M.S Is law 28 16 60 220) 
ANWA H 17-8 17-8 210 
29 14-22 11-93 54 150 
| ANKA'M 12-2 11-9 58 120 
| S. 80 2:5 20 
| 417 17-24 52 42 0) 
17-0 20 75 
[S.F. 11 13-10 51 47 50) 
FG 13:5 25 40) 
i MAK 1 12-95 14 Ol 25 
| M.B.K. 1 13-69 28 
Ni-Steel 3-06 50) 30) 
O45 O55 a] 155 350 
| 
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current, the bridge is balanced by adjusting R, until no sound is heard in the receivers 


when R, will equal the resistance of HAC. Switch 5, is now placed in position 2, and switch 


S, In position |. Potentiometer P, is adjusted to send a current through the millammetet 


PABLE 
Non-Frerrous Metars: Anopice Back EMF (ABI 


Potential 


Metal Identification 
millivolts 
4500) 
Niobium 1.850 
lantalum 1.650 
Platinum 1,450 
Palladium 1.350 
Khodium 1150 
Iridium 1150 
(sold 
Cr-Ni-Mo Alloy Vinertia ¢ NSU) 
Cr-Ni-Mo Alloy Lanvalloy 875 
Chromium Crystalline 750 
Cr-Co-Mo Alloy Vinilhum 750) 
Cr-Co-Ni Alloy Vinertia oS 750 
Cr-Co-Ni Alloy \ 216 730) 
Cr-Co-Ni Alloy \ 189 7iw 
Cr-Co-Ni Alloy \ 175 
Cr-Co-W Alloy 
Cr-Co-Mo Alloy Vitallium 650 
Cr-Co-Mo Allo Svedion 650) 
Bismuth $50 
Ni-Cr-Fe Alloy Nimoni 75 350) 
Ni-Cr-Fe Alloy Incone! 450 
Zirconium x20) 
Ni-Cr-Fe Alloy Nimont I> 
Nickel 
Ni-Cr-Al-Mo Allo 26 160 
| Tungsten 120 
Silver 110 
4 Cu-Ni Alloy 
Cu-Ni Alloy N.R.1 l 60 
Molybdenum ny 
Cu-Ni Alloy BON ny 
Copper 40) 
| ‘Tin Bronze N.V.17 60 
in 
Vanadium 70) 
Al-Bronze OYA 1 
| As-Al Bronz OYB 
| Tin Bronze N.V.W ow 
Nickel Silver 
Admuralty Brass BAZ] 
Arsenical Brass BW | 
Brass 
| Tin 0 
Antimony 250 
| Nit-Mo-Fe Alloy Langalloy 300 
| Ni-Mo-Fe Alloy Alloy B 330 
} Cobalt 350 | 
| Indium 400 
Al-Cu Alloy Duralumin 127 500) 
Aluminium 
Cadmium 650 
Al-Me Alloy 650 
| Zi 950) 
Manganese 1.080 


Magnesium 13550 


G and the cell HAC. As soon as the needle is steady, the reading is noted, and switch 5, 


> 


is moved to position 2. Current now flows through KR, instead of HA¢ RK, is adjusted 


until the same current is flowing (which means that the potential across R, is the same 
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is the original potential across HAC) and the potentiometer P, is adjusted until the valve 
that is, an equal and opposite potential is applied 


potentiometer reads zero 
Phe current now flows through the resistance k,, 


Switch IS HOW Move d into position 
which is equal to HAC. If there were no‘ back EMF" the current would remain the same 


the galvanometer will show a larger (or smaller) current. The 


However, as this is not so, 
Phe potential introduced 


potentiometer P. 1s now adjusted until the same current is flowing 
f 


COTTON WOOL PLUG 


| 


} +— FQUINE SERUM 


TEST 
COT METAL | | (STERILE) 
| 


Fic. 2 
tus for finding weight loss of metals in serum 
EME of the cell, and is read directly on the valve 


by Py, must now equal the “ back 
Results 


wotentiometer. The resistance Ry and R. act as rough adjustments to P, and P 


obtained by this method are shown in Tables I] and If] 


rABLE 


oF WEIGHT OF METALS IN SERUM (EQUINE 


Weight loss \nodite back 


correlation between this ABE and weight 


In order to tind out whether there was any 
A number of 


vitro, the following experiment was carried out 


loss due to corrosion in 
250 millilitre wide-mouthed bottles were fitted up as shown in Figure 2. A weighed sheet of 


} 


metal under test was SUS} nded in sterile equine serum, the bottles bemy immersed in a 


water bath at 37 degrees centigrade Pwice daily the bottles were shaken and aerated by 


Phe tilters F and F! served to prevent the introduction of contaminants 


means of a filter pump 
The results are 


\fter thirty days the metal was removed, washed, dried and reweighed 


shown in Table I\ 


> 
| 
lantalut Nil 1.650 | 
Piatinun Ni] 1450 
Vinertia Nil 8x0 
Nil 650 
PMB (Ste Nil S00 
| 
| 
Zircomum Nil 320) 
PST (Stee Nil 40) | 
Nic ke (47 
Iver 10 
Coppel 
24) 
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It will be seen that metals whose ABE exceeds + 300 show no loss of weight under the 
conditions of the experiment, whilst others show a weight loss which increases with increasing 
negative ABE 


DISCUSSION 


The accuracy with which the ABE can be found varies for different metals. With some 
such as silver, the figure can be repeated with an accuracy of 10 millivolts. With others the 
constancy is not so good. The noble metals, such as platinum, tend to rise with increasing 
current density, and with time. Readings must be taken as soon as the needle is reasonably 
steady. But these inconsistencies do not attect the picture. Platinum always comes in the 
range 1,400 1,500, and the metals being spread out along a scale of over 3,000 millivolts do 
not show significant change in thei positions for a possible error of 10 per cent 

In order to obtain reproducible results the following conditions must be adhered to 
1) The metal anode must have all sharp edges rounded off and be highly polished. It must 
be immersed in serum for at least twenty-four hours before readings are taken. 2) The current 
density must not be too great. We have found that currents of the order of | mA square 
centimetre give the best results. 3) Time must be allowed for the milliammeter to become 
steady but measurements must |e taken as quickly as possible and a rest of several minutes 
allowed between readings 

\lthough most metals that we have tested give a reasonably constant value for the 
ABE. the case of lead is anomalous since the value mounts steadily with current density and 
with time At low values it is — 300, but rises to 1,400.) In sodium chloride solution lead 
remains constant at 300, and preliminary experiments suggest that this increase in potential 
is due to the sulphate ions present in the serum. Work on this pomt is continuing. [tis 
worth noting that lead shot embedded in tissue remains inert for long periods 

One of the most interesting points that came to light was the close relation between 
the ABE and the composition of stainless steel. This is shown in Table TT. It wall be seen 
that steels with 2 per cent or more of molybdenum show a much higher potential than others 
and that the potential falls with decreasing percentages of chromium and nickel 

Phe ABE’s given in Tables TL and THT have been obtained using equine serum. The 
results obtained using human serum (pooled), reconstituted dried serum) (human), and 
heparinised whole blood (equine) show no significant difference in the value of the ABE 
Although there were shght variations in the values of the ABE obtamed using these biological 
fluids, the order in which the metals have been classified using equine serum) remained 


unchanged 


SUMMARY 


1. The literature dealing with the reaction of tissues to metals has been brietly reviewed and 
discussed 

» It is suggested that the anodic back EME” of metals, under the conditions of the 
experiment, is a measurable electrical quantity which can be correlated with their behaviour 
in tissues 

83 Details of the method for obtaming this “ anodic back EME ” are given 

4 \ correlation between the © anodic back EMF” and the loss of weight due to corrosion 
ie vitro has been demonstrated 

5. The inertness of eighty-seven metals has been classitied by this method 

6. Te must be emphasised that these results are based on im vuro experiments only. [in 
vive experiments are in progress and the results will be published in due course. Preliminary 
work suggests that there is some correlation between the ABE and the behaviour of metals 


in tissue (Hickman 1953), 
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HISTORICAL SURGICAL INSTRUMENTS IN THE MUSEUM OF THE 
ROYAL COLLEGE OF SURGEONS OF ENGLAND (2) 


W. E. THompson, Lonpon, ENGLAND 


Phe collection of surgical instruments and apparatus in the museum of the Royal College 
of Surgeons of England has gradually been built up, by gifts and bequests, over the past 
150 years. It seems that no attempt was made to classify the instruments until [S71], when 
a separate room Was pros ided and Mr R. Willams, of Messrs Weiss and Son, undertook the 
work. In 1878 Mr Walter Pye, F-R-C.S., compiled a manuscript list giving names and numbers, 
and, in some cases, short details but no descriptions. Then, in 1912, Mr Alban H. G. Doran, 
KRIS, was asked to prepare a descriptive catalogue. Into this task Mr Doran put the 
whole of his energy and profound scholarship, completing the work shortly before his death 
in 1927. A glance through the several volumes, in print or typescript, will enable one to see 


the enormous amount of research into medical literature and College records that has gone 


Into its compilation. It is from this catalogue that the greater part of the information in 


these articles was obtained 


13 
to Wilham Lon 


lege mn TS00 


\ cerate case (Fig. 13) of white metal covered in polished green shagreen was formerly 
the property of Wilham Long, F.R-S., Master of the College in E800.) On the upper surface 
of the lid is a silver plate engraved with the initials “ W. Lb.” and crest, and the words 
‘Mr Long, July 7th, ISIS’? in the handwriting of William Clift (first Conservater of the 
Museum, I8€00 1842) are scratehed on the under surface. The interior of the case is divided 
into four compartments, one of which is subdivided into three smaller cells. [t was presented 
by Mrs Long in ISIS 

A surgeon’s pocket instrument case (Fig. 14), dating from about the middle of the 


eighteenth century, is made of white metal and polished green shagreen, the exposed metal 
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\ surgeon's pocket instrument case (mid eighteenth century gh \ evlindrical silver poeket case 


gical instruments (late eighteenth century 
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Mungo Park's surgical pocket case 
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W. E. THOMPSON 


parts being silver plated. It contains two pairs of scissors (one having curved blades), dressing 
forceps, ear scoop and director, and a spatula for spreading ointments; three empty spaces 
held instruments that are now missing This case formerly belonged to Mr Heetor, of 
Birmingham, a schoolfellow and friend of Dr Samuel Johnson 

Another interesting case, of the late eighteenth century, is made of silver and completely 
cylindrical (Fig. 14). [It contains a pair of scissors (each ring handle of which is jointed to 
facilitate packing), dressing forceps, spatula, two flexible probes, female catheter, fleam or 
gum lancet, and a hollow white metai rod with a ring at one end to hold a quill containing 
caustic; the opposite end of the rod bears a screw cap covering a receptacle for red oxide of 
mereury. The case was presented by G. L. Wood, who qualitied M.RLC.S. in PS19, and was 
used by the father or grandfather of the surgeon to whom the donor was apprenticed early 
in the nineteenth century 

\n historical surgical pocket case is the one which belonged to Mungo Park (1771-1806), 
the famous African explorer (Fig. 15). Mungo Park received his medical training tirst as an 


gure 16 —Baron Dimsdale’s lancet case of wood covered with shagreen 


Figure 17-—Silver lancet case carried by a surgeon when imprisoned in the 
Black Hole of Calcutta 


apprentice to Mr Thomas Anderson, a surgeon of Selkirk, and then at Edinburgh University 
where he served three sessions. He presented the case to Sir Anthony Carlisle in P8050 Sir 
Anthony Carlisle gave it to Mr Bartley, surgeon of Mitcham, Surrey. His accompanying 
letter, now preserved in the Library of the College, reads: “* T beg to thank you for your great 
kindness, skill and attention to Mrs Carlisle’s unfortunate health. Allow me to otter you a 
small remembrance of me. It is the pocket case of instruments which belonged to Mungo 
Park and which he gave me for a professional memento. In using this case, think of both of 
It is signed A. Carlisle’? and dated April 6, 1816.) Mr Bartley’s daughter presented 
the case to the College in) 1902 The case is of red leather and contains the following 
instruments: two pairs of steel scissors and a third angled pair with steel blades and handles 
of white metal, director with ring handle, steel spatula, abscess lancet, tenaculum, gum lancet, 
blunt pointed curved bistoury, three-eyed probes, dressing forceps (now mussiny), blow pipe 
and lead pencil. A first edition of Mungo Park's Travels tn the Interior Districts of Africa 
published in 1799, is in the College Library 
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Other pocket cases preserved in the Collection include that. formerl\ belonging to Su 
David Dundas (1749-1826), Master of the College in 1804, ISTE, ISTO. and others that belonged 
to Robert Liston (1794 1847), Sir William Fergusson Sir) William) Flower 
(IS31-1899) (Conservator of the Museum. [S61 ISS4), purchased before he proceeded to the 
Crimea where he served as a surgeon during the war, and Thomas R. College (1796— 1879). one 


of the founders of Medical Missions in the East. all the instruments having engraved silver 


Fic. 18 
Cerebral knife used by Sir Rickman |. Godlee in the first Operation tor t 
Below opener probably dating from the seventeenth century 


gilt mounts. In addition there are a case presented to Dr Metealfe when he took his degre: 
in medicine at Cambridge in 1760 and given to the Museum by his great granddaughter in 


1936; and part of the contents of a case belonging to Sir John Erichsen (ISTS 1896), President 


ISSO, the leather case and some of the instruments having been destroyed by enemy action 
in 1941. 
Phe Collection includes some interesting lancet cases. One belonged to Baron Dimsdale 
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made of wood covered with polished 


Thomas Dimsdale, M.D., 1712-1800 His lancet case, 


green shagreen, contained two lancets (Fig. 16). On the case was originally pasted a printed 


“ The fee of fees, however, was that received by Dr Dimsdale in 1768 for inoculating 
It consisted of £12,000 paid down, a 
A manuscript note 


note 
the Empress Catherine and her son at Petersburg 
pension of £500 4 year for life, and a dignity of a Baron of the Empire 


pasted on the case reads: “ This) Baron Dimsdale’s lancet case was given by one of his 


Dr A. J. Balmanno Squire’s hair clipper 


relatives to Mr Martin of Bewlay Cliff Cottage, N.W., who was a patient of mine and gave 


tome. H. G. Knagys Dr Knaggs presented it to the Museum in Ist 


Another lancet case, 
mother-of-pearl and the fourth in tortoise-shell 
Suffolk, and was given to the Museum by Sir James Sherrington, O.M., in 1929 


in silver, contained four lancets, three of which are mounted in 


It belonged to John Rose, a surgeon of Eve, 


Fig. 17). It 


originally belonged to a surgeon in India who was imprisoned in the Black Hole of Calcutta 
His initials “* T. J.’ are engraved on the lid 


and had the case in lus pocket at the time 
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An instrument of great historical interest is the cerebral knife used by Sir Rickman 


Godlee in the first operation for tumour of the brain, which was carried out at the Hospital 


for Epilepsy and Paralysis, Regent's Park, London, on November 25, [884 (Fig. 18). The 


tumour was located as a result of the experimental work of Sir David Ferrier. Details of the 


case were published in the Lavecet (1884). A dinner held to commemorate the jubilee of the 


operation was also reported in the Lancet (1934). The knife was presented by Sir Rickman | 
Godlee, Bt., to the Museum in 1921 


\n abscess opener probably dating from the seventeenth century is of particular interest 


(Fig. IS). It is preserved in a wooden case made to correspond to its shape with the spurs 


extended. The case is covered with leather with gilt marking and a falcon with head turned 


back. The letters Gizl’’ with an“ above and an“ below are cut on the brass handk 


of the instrument. When the piston at the base of the handle is withdrawn the central pointed 


steel bar travels backwards along a groove in the steel guard plate and the spurs, one on each 


side, are drawn inwards to lie against it. The spring mechanism in the handle is held in cheek 


by pressure On a thumb-stud on the handle, and on release the steel bar thes forwards and 


the spurs outwards. This instrument was presented to the Museum in 1922 as a rare and 


ancient form of abscess opener. No history of its inventor or use had been obtained 


Packed in a sharkskin case, semicircular in shape, are three curved needles of a pattern 


seen In Savigny's listruments used in the Practice of Surgery (1798) and a seton needle also 


Hlustrated in the same work (Fig. 19). These needles were given by John Abernethy to Mt 


Thomas Wormald (1802-1873), surgeon to St Bartholomew's Hospital 


Phe last instrument to be mentioned in this contribution is the hair clipper of Dr A. J 


Balmanno Squire (MAR.Cos. E858), presented by the makers, Messrs Weiss and Son, in ISSI 


(Fig. 20). It was devised for cutting off the hair of the scalp in skin diseases, and ts said to 


be the first instrument of the kind invented 
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IN MEMORIAM 


ALEXANDER MITCHELL 
1881-1953 


Alexander Mitchell came of medical stock; his father and grandfather had been country 


doctors practising from a village in Aberdeenshire, pleasant enough in summer but grim 


enough in the snows. Throughout his life he remained strongly attached to this part of the 
countryside, and to it he returned- a homing habit Aberdonians have. Another custom of 
the north-east, now alas too rare, was to give a boy destined for medicine a good general 
education first, and so at the age of twenty Mitchell graduated M.A. (with the old “ seven 
subjects’) in the University of Aberdeen. Qualification in medicine followed in 1905, and 
the higher degree in surgery (Ch.M.) in 1907. At first he practised in the country, although he 
did some surgery mn Fyvie and in Elgin, cottage hospitals with a splendid record in the care 
of country folk; but by 1914 he had been appointed both to the Royal Hospital for Sick 
Children and to the Royal Infirmary in Aberdeen 
« Experience in the Royal Army Medical Corps during the tirst world war strengthened 
his interest in orthopaedic surgery and on his return to Aberdeen it became his chief vocation, 
although he remained a general surgeon until 1936, when he took over the new orthopaedic 
unit in the Royal Infirmary. From this unit he developed the orthopaedic service of the 
north-east of Scotland, which he directed during and after the war. When he gave up surgery, 
he found an outlet for his energy in hospital management 
I met him first in 1932 when I was appointed to the Chair of Surgery in the University 
of Aberdeen, and I and mine have had twenty years of unbroken kindness from him and 
from his. As sometimes happens with the physically afflicted, he seems early in life to have 


480) PFHE JOURNAL OF BONE AND JOINT SURGERY 


MEMORIAM 


come to terms with his handicap: a process which involves a purification of the spirit that 
sets its mark upon a man. The outward sign of this was an indomitable courage which 
refused to accept any restriction upon his riding, the only form of physical exercise open to 
him, and one which he followed with an almost perverse insistence up to the last, an insistence 
which not infrequently alarmed his friends. As was his habit, he remained entirely if un 
ostentatiously faithful to his horse Redwing, whom he counted as a friend; and it is good to 
know that a “ next-best’ home has been found for this remarkable animal, as his ridet 
would have wished The inward sign was the ettortless way in which he immediately 
established aftectionate relationships with most children, and working relationships with 
even the intractable, To be with him in a children’s ward was always an education in the 
art of surgery. Before such patients were segregated, he would give me his advice upon 
orthopaedic problems most generously: and like the man it was always simple advice, 
and eminently practicable 

Mitchell's broad education, wide interests and long experience made him a wise counsellor 
His opinions were always detinite and expressed in the clearest of terms. If the matter were 
private, one had to be prepared, on occasion, for unpalatable advice; often enough further 
reflection showed him to be right. In public matters his complete disinterestedness made 
his opinions and advice most influential; and T believe that it played a substantial part in 
the rapid and frictionless establishment of the orthopaedic service in the north-east. He 
was a man who had a mind, and knew it: and he was careful that others knew his mind 
But no thought of himself was allowed to influence his views, and he was most generous to 
his fellows. Only two things disturbed his generally benevolent outlook: sins of omission, 
and any suspicion of “ wangling.”” Then there would appear the prophetic malar flushes and 


the ominous stare, and the culprit would be left in no doubt of Mitchell's opinion of him 


He was good enough to serve two terms as an examiner in Surgery in the University 
of Edinburgh, and an excellent examiner he was— simple, direct and eminently fair. The 
whole statt looked forward to his arrival; everyone (even, | understand, the “* ploughed 
enjoyed meeting him 

I beheve that the future history of surgery in Scotland will emphasise the part played 
by Alexander Mitchell in its development. Much more importantly, the memory of this 
simple, kindly, upright, accomplished man will continue to influence his colleagues and his 
students throughout their lives, and the multitude of his friends hea 
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Dr M. N. SMITH-PETERSEN 
1886-1953 


Dr M. N. Smith-Petersen died on June 16 at the age of sixty-seven after a short ilness 
This sad news only trickled through to this country ten days later, and the result has been 
a numb and void feeling in the hearts of British and English-speaking orthopaedic surgeons 
throughout the world 

Dr Smith-Petersen’s name is known to every medical man and woman. He has left his 
mark by virtue of his skill and thought, with reference to hip jomt surgery in particular, but 
throughout his professional career his strong personality, mixed with a great sense of humility 
and kindness, attracted his patients, puptls and colleagues very closely to him. Not only was 
he the “ surgical master,” but the friend and confidant of all who had the privilege to come 
into contact with him. Although he was somewhat shy and sensitive as an individual, 


his powers of concentration and real deep thinking made him a great leader and teacher in 


the art and science of orthopaedic surgery 
He was born at Grimstad in Norway, and went to the United States in 1903, attending 
Westside High School, Milwaukee, before commencing his University education at the 


Universities of Chicago (1906-7) and Wisconsin and finally at the Harvard Medical School 
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He qualified B.S. (Wisconsin) in 1910 and M.D. (Harvard) in 1914, and was awarded an 
Honorary M.D. of Oslo in 1946. In Boston, in addition to being Instructor in Orthopaedic 
Surgery at Harvard Medical School (1930-35) and Clinical Professor of Orthopaedic Surgery 
(1935-46), he became Chief of the Orthopaedic Service at the Massachusetts General Hospital 
(1929 46). This Seandinavian-American mixture had the strongest anglophile leanings, 
and these were further developed by his contact with British orthopaedic surgeons, in 
particular Sir Robert Jones in the latter half of the first world war, and subsequently 

From very early days in his medical career Smith-Petersen was a pioneer. In the course 
of his Moynihan Lecture in 1947, he himself told the story of the original planning and 
execution of the anterior approach to the hip joint in 1917, stimulated in the first place by 
Dr Roy Abbott, and encouraged later by his Chief, Dr Elliott G. Brackett, with whom he 
worked in the greatest harmony for many years. Subsequently, this approach was developed 
into the acetabuloplasty operation, which he described in 1936 for the relief of pain and 
restoration of function in cases of malum coxae senilis, old slipped upper femoral epiphysis, 
intrapelvie protrusion of the acetabulum and coxa plana 

Three years later, we tind a further development in the form of vitallium mould 
arthroplasty, with preliminary trials of several materials including glass (1923), viscoloid 
(1925), pyrex (1933) and bakelite (1988). There can be no doubt that the thought, study and 
care which Dr Smith-Petersen put into his work on arthroplasty of the hip provoked world 
wide interest and progress, and it is to be noted that a long period of research preceded his 
final operative technique. 

Of course, his fame in connection with the hip joint dates back to 1980-31, when he 
introduced the use of the three-flanged nail for internal fixation in femoral neck fractures 
At that time, he wrote: “A great responsibility rests on the surgeon who introduces a new 
method of treatment. The desire to have a new idea published is so great that the originator 
is often led astray, and the method is broadcast before it has proved worthwhile, and before 
the technique has been perfected.” This humble approach to his work was typical of the man, 
but there is no doubt that the opposition he aroused as a pioneer made him somewhat hyper 
sensitive to criticism, and this was most apparent in his work on the surgery of sacro-iliac 
disease. His great aim, both in theory and practice, was to be constructive, and thus we tind 
him developing many procedures for the relief of pain and restoration of function in the 
deformed joints of the unfortunate sutterers from chronic arthritis. One of the more dramatie 
of these operations Is spinal osteotomy, for correction of severe fixed flexion deformity, and 
in 1941 the whole conception of this procedure was worked out on paper to the last detail, 
before being put into effect most successfully and dramatically 

As an operator, he was slow and meticulous. In this respect he was much influenced by 
his eariy training under Harvey Cushing, when doing an internship at the Peter Bent Brigham 
Hospital (1914-15), and the exposure and closure of all his operations followed the normal 
anatomical pattern as closely as possible 

Dr smith-Petersen undoubtedly was seen at his best when dealing with patients, either 
on a ward round or in his office. Every problem was an individual one, and with his quiet 
smile and sly wink he captivated both patients and pupils alike. No man has ever portrayed 
the essential spirit of the doctor-patient relationship better. On social occasions, he loved to 
be surrounded by the younger men who were his students and pupils, “ toasting”? in a 
Scandinavian manner, and provoking both thoughtful and humorous discussion, but always 
reaching and clarifying the fundamental issues at stake 

After the second world war he visited Great Britain in 1947, 1948 and 1952. On the 
foremost occasion he was made an Honorary Fellow of the British Orthopaedic Associe tion, 
and also delivered the fourth Moynihan Lecture at the University of Leeds. He also took 
charge of the orthopaedic staff conference and operated before a distinguished audience at 
the London Hospital. At a reception following this occasion the gift of his characteristic 
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ties will long be remembered by the recipients. It was during this friendly and amusing 
ceremony that the household dog laid her favourite bone at Dr Smith-Petersen’s feet, and 
this bone was none other than half the pelvis including the hip joint! After the termination 
of this visit to England a Jensen silver bowl was presented to him by the staff of the London 
Hospital at a simple and moving little ceremony, which brought tears to the eyes of this 
great and sentimental man 

A year ago Dr Smith-Petersen, accompanied by his wife, visited London to be given 
the Honorary Fellowship of the Royal Society of Medicine, and to attend the meeting of 
English-speaking orthopaedic surgeons in London and the provinces. Fortunately, he had 
a chance of seeing most of his friends and was able to visit several of their homes, so our 
memory of him is both recent and happy 

These visits to Great Britain were always followed by a return to his native land, Norway, 
where he was held in high esteem. In 1946 he was honoured with the award of Commander 
of the Royal Norwegian Order of Saint Olaf, and received the Grand Cross in 1947. He was 
also an Honorary Member of the Norwegian Surgical Association 

Other societies which awarded him honorary membership include the Canadian 
Orthopaedic Association, the Royal Medical Society of Edinburgh and the Italian Society 
of Orthopaedic Surgery and Traumatology. He was a Fellow of the American Orthopaedic 
Association, and held the office of president of the American Academy of Orthopaedic 
surgery in 1943. During the second world war he was consultant in orthopaedic surgery 
to the Surgeon General. He was also a member of the International Society of Orthopaedic 
Surgeons, and an Associate Member of the French Academy of Orthopaedic Surgery 

lo Mrs Smith-Petersen, whom he married in 1917 and who hailed from Fitchburg, to 
his daughter Hilda, and to his two sons Porter and Morten, we extend our deepest sympathy 
in their bereavement, and we wish them to know that orthopaedic surgeons the world over 
are sharing their great loss, and will miss the stimulus of this great orthopaedic surgeon 


and thinker W.A.L 
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GREAT BRITAIN 


BRITISH ORTHOPAEDIC ASSOCIATION 
SPRING MEETING 
Phe spring meeting of the British Orthopaedic Association was held in Dublin trom April 23-25 
under the presidency of Sir Keginald Watson-Jones. This is the first time that the British 
Orthopaedic Association has met in Eire and although the festival of flowers and flags and street 
decorations in Dublin may not have been planned especially for us, the warmth of welcome at this 
time when Eire was ‘‘ at home not only by the president of the Royal College of Surgeons in 


The very first Edward Hallaran Bennett Medal, struck in 1906, which was 
presented by Dr Doolin to the President of the British Orthopaedic Association 


Ireland, the professors of the medical schools, and the Master of Trinity, but by every policeman, 


hotel attendant and man and woman in the street, was so generous that we all felt happy and 


came away with a warm sense of satisfaction 

The Executive Committee met at 7 p.m. on the eve of the meeting and did not finish its work 
until nearly 5 o'clock the next morning many members being so tired before they began that 
they were utterly exhausted when they had finished. But steps have now been taken to prevent 
repetition of such marathon activity which is unfair to the president and unhelpful to the members 
of the Executive 

luring the meeting a message from Her Majesty the Queen was read, expressing appreciation 
of the birthday greetings which had been sent by the president on behalf of the fellows and members 
of the Association 

At the dinner the toast of the British Orthopaedic Association was proposed by Dr J. Ryan, 
Minister of Health in’ The vigorous and forthright response from Dr William Doolin 
disturbed many of us who were not fully aware of the Irish temperament— but apparently all was 
well and all still is well. Dr Doolin gave to the president the first original medal struck in honour of 
Edward Hallaran Bennett — the first of the awards now given each vear to the most distinguished 
student in surgery. This first copy of the Hallaran Bennett Medal will be preserved with the treasures 
and archives of the British Orthopaedic Association which are now being collected and will be 
displayed in the Exhibition Hall of the newly rebuilt Royal College of Surgeons of england 
Transfusion of blood, plasma and plasma substitutes) Dy HW Hackett (dublin) 
discussed the advantages of transfusions of blood, plasma and plasma substitutes before and 
during surgical operations. In anaemic patients who required transfusion before operation it was 
important that the blood be given several days betorehand so that the body might be enabled to 
benefit as fully as possible. Blood given during operation had its greatest usefulness in replacing 
blood lost. This was often greater than was realised. An often unsuspected source of blood loss 
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was bleeding into the tissues, and this was an important cause of oligaemic shock after injuries 
such as fractures and extensive limb wounds, The risks of overloading the circulation by over 
transfusion were small; a Commoner error was not to give enough blood. With expert laboratory 
facilities reactions from mis-matching were exceptional; mistakes, when they occurred, were more 
often due to clerical errors or confusion of patients with similar names rather than to mistakes in 
grouping. In practice the only Khesus factor of real importance was the ])-antigen 

So far there was no true substitute for blood. So-called blood substitutes were really plasma 
substitutes, and none was equal to plasma itself. A perfect plasma substitute must have the same 
osmotic properties as plasma; this was very difficult to achieve in practice. The best types at 
present available were the polyvynyl polymers such as “' plasmasan"’ and the sugar polymers 
such as dextran 
The close-packed position of joints and its practical bearing Professor MacConaill 
(Cork) defined the close-packed position of a joint as one in which the surfaces were completely 
congruent and the ligaments taut: it was a position in which the component bones of the joint 
were inseparable by traction. There was only one such position for most joints (there were two 
for the elbow, which was essentially a combination of two joints For example, in the shoulder 
joint the close-packed position was one of abduction and lateral rotation; and for the hip it was 
one of slight abduction, extension and slight medial rotation; for the fingers, the close-packed 
position was extension, and for the metacarpo-phalangeal joints, flexion Phe close-packed 
position imparted the greatest stability and rigidity to the joint, but it was used only during 
special ettort 
Ocular torticollis— Professor L. le. Werner (Dublin) recalled the significance of imbalance of the 
ocular muscles as a cause of tilting of the head in infants and young children. When due to an ocular 
imbalance such tilting could be corrected by an equalising operation upon the eye muscles, though 
in long-standing cases secondary contractures of the neck muscles might occur. Professor Wernet 
assessed cases of torticollis as being 1) purely ocular, 2) purely cervical, or 3) combined. From 
the orthopaedic point of view it was necessary to determine as soon as possible in every case ot 
torticollis whether or not there was an ocular element in the deformity, if necessary by referring 
the patient to an orthoptic clini It an ocular defect was overlooked orthopaedic treatment 
directed to the neck would be incompletely successful 
Fracture of the head of the radius treated by excision and substitution of an acrylic head 
My J.C. Cherry (Dublin) had replaced the fractured radial head by an acrylic prosthesis in selected 
cases In which the head was badly comminuted. He described and illustrated the prostheses and 
the special instruments used for their insertion, and gave details of the operative tec hnique. A full 
account of the method was published by Mr Cherry in the February 1953 number of the Journal 
(Vol. 35 -B, page 70 Vr C. C. Jeffery (Exeter) believed that the operation had a detinite place, 
especially in cases of fracture in which the radial shaft was displaced upwards. Such fractures 
were, however, exceptional. He had examined radiographs of the wrists of a large series of patients 
who had submitted to excision of the head of the radius, and in none was he able to tind evidence 
of radio-ulnar subluxation. If replacement by an acrylic prosthesis could be shown to limit new 
bone formation it might have a place even when the radial shaft was undisplaced. Prof yw Bryas 
McFarland (Laverpool) had tound no tendeney for the radial shaft to migrate upwards, even when 
the radial head had been excised in children. Aly be. G. St C. Strange (Canterbury) recalled that the 
position of the radius depended upon the integrity of the interosseous membrane. If this was 
torn by the foree of the injury the radius was displaced but if the membrane remained intact 
displacement was not to be feared Vr Philip Wile London) thought that it was necessary to 
know the late results of prosthetic replacement before the place of the operation could be determined 
Vr Arthur Chance (Dublin) believed that the radius might move upwards when weight was put 
on the wrist (e.g., leaning on a table) even though it appeared in normal position in routine 
radiographs. There was an established place for the operation, but if the capitulum was found to 
be badly damaged at operation acrylic replacement was better avoided. Si Reginald Watson- Jone 
(London) had no doubt that the operation was appropriate for the rare but definite cases in which 
fracture of the radial head was associated with rupture of the interosseous membrane and marked 
upward displacement of the radius. A/y Cherry, closing, emphasised that he preferred to reserve 
acrylic replacement for exceptional fractures; he still relied, in most cases, upon Conservative 
treatment 
Treatment of club foot— 1/7 4. 7. Fripp (London) discussed the treatment of relapsed or 
neglected congenital club foot in children of from six months to ten years of age. bor the past 
four years he had given an extensive trial to the Kite technique in which wedged plasters are used 


and he had been impressed by the results. The technique aimed at gradual correction without 


harmful force and without anaesthesia. Each of the four components of the deformity (varus 
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Inversion, equinus and plantaris) was corrected successively by removing appropriate wedges trom 
the plaster and closing the gap, the adjustments being made at weekly intervals The average 
duration of plaster treatment was twenty-one weeks. Mr Fripp had found that during treatment 
the toot became progressively more supple and that in nearly all cases satisfactory Correction was 
obtained. In his series the period of plaster treatment had been followed routinely by transter of 
the tibialis anterior tendon towards the lateral border of the foot; occasionally it) had been 
supplemented by a soft-tissue operation of the Brockman type. Associated congenital anomalies 


and stiffness from previous unsuccessful bone operations might offer insuperable ditheulties to 
correction, Professor Bryan McFarland (Liverpool) agreed whole-heartedly with the principle of 
gradual correction without the use of force. He thought there might be advantages in repeated 
plasters rather than wedged plasters. He emphasised the importance of correcting the individual 
components of the deformity one by one. Such a method reduced the necessity for operation, 
though it did not eliminate it. Wr ALL. Nissen (London) doubted the wisdom of transposing the 
tibialis anterior tendon to the lateral side of the foot as a routine; over-correction might result 
Pott’s paraplegia and its operative treatment — Opening a discussion jointly with Mr D. Lloyd 
Gritiths and Mr KR. Roat, Vy HH. J. Seddon (London) spoke mainly of pathology, prognosis and 
indications for operation, He recalled that much of our knowledge of the pathology of Pott’s 
disease was owed to French workers at Berck, and especially to Madame Sorrel Dejerine. In 
paraplegia of early onset the cord might be involved by an inflammatory lesion (fluid or solid 
rarely by thrombosis of the vessels, and sometimes by mechanical collapse of the spine. When 
paraplegia arose towards the end of a period of conservative treatment it almost merited the term 
“intermediate paraplegia '; its pathology was the same as that of early onset paraplegia except 
that it was never due to a thuid abscess. Paraplegia of late onset was associated either with an 
inflammatory process or with pronounced bony deformity. The cord changes in paraplegia were of 
four kinds: simple compression, infective thrombosis, pachymeningitis (rare) and longitudinal 
shrinkage. With conservative treatment alone paraplegia of early onset persisted in about one 
quarter of all cases and paraplegia of late onset in over half the cases Operative treatment offered 
a good prospect of mechanical relief: fluid pus could be drained by costo-transversectomy, but 
solid matter interfering with the cord was best removed by antero-lateral decompression (except 
in the neck and in certain lumbar lesions, where laminectomy otfered advantages) Operation was 
indicated 1) when paralysis had become complete; 2) in all late onset cases; 3) if continued improve 
ment was not occurring under conservative treatment; 4) when paraplegia was associated with 
uncontrollable spasms of the legs; and 5) if paraplegia recurred after initial recovery. Operation 
should be considered relatively early in older patients. In cases with visible abscess shadow 
costo-transversectomy should be tried first but if it was unsuccessful antero-lateral decompression 
should be undertaken 

Vr Lloyd Gripiths (Manchester) described in detail the operation of antero-lateral 
decompression as employed by Mr Seddon, Mr Roaf and himself. He emphasised that operation 
was by no means required in every case. It was a difficult, formidable and hazardous operation 
and patients should not be submitted to it unnecessarily. A wide exposure, with removal of the 
medial ends of three or four ribs, was recommended. The spinal theca was exposed by removal of 
one or more pedicles and any source of pressure lying anteriorly in the region of the vertebral 
body was removed \fter antero-lateral decompression stability of the spinal column depended 
almost entirely on the posterior structures. Mr Griffiths summarised the combined results in 
forty-eight patients Operated upon by Mr Seddon, Mr Roaf and himself. Thirty-four recovered 
sufficiently to walk normally; eleven patients made little or no recovery, and three patients died 
In successful cases recovery was often dramatic. Results were better in early cases with active 
disease than in late cases with marked bony deformity. Spinal fusion was always advisable after 
antero-lateral decompression. A/y b. W. Holdsworth (Shettield) said that with the introduction of 
antero-lateral decompression our ideas on the treatment of Pott’s paraplegia had been revolutionised 
Operation seemed strongly indicated in any case in which recovery was not occurring with 
conservative treatment Antibiotics had helped to make operation safet Vy Norman Capenes 
Exeter) stressed that operation should not be undertaken lightly. The operation he had described 
was essentially the same as that recommended by Mr Griffiths, but he thought it unnecessary to 
remove more than one or two ribs. He was interested in Wilkinson's suggestion that the usefulness 
of operations of this type might be extended to cases in which there was no paraplegia. My /. Dobson 
Wrightington) agreed that antero-lateral decompression represented a great advance. It should 
be done only in specially equipped centres. He emphasised the importance of treating the tuberculous 
patient as a whole by constitutional measures. My Rh. W. Butler (Cambridge) believed that antero 
lateral decompression would greatly shorten the duration of paraplegia and would permit recovery 


in many patients who would not otherwise recover 
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The orthopaedic treatment of early poliomyelitis. Si, //arvy Platt (Manchester) opened a 


discussion with some general observations on the problems of poliomyelitis He recalled the 
characteristic features of outbreaks of poliomyelitis of a generation ago. Such outbreaks were 
always small and children were almost exclusively aftected The main problem was that of 
preventing and relieving crippling deformity As a result of the greatly increased incidence of 


poliomyelitis and the frequent affection of adults the subject had assumed an even greater 
importance in recent years Phe prevention of deformity was still one of the main problems 
Phis could be tackled efficiently by the orthopaedic surgeon only if the patient came under his 
care at an early stage There was unfortunately a tendency for patients to be brought too late to 
the orthopaedic surgeon, My D. A. Brooks (London) outlined a programme of treatment for patients 
with poliomyelitis. He recalled that the aims of treatment were to save life, to prevent detormity, to 
restore function and to rehabilitate the patient. The orthopaedic surgeon should have access to the 
patient at an early stage and he should have a full knowledge of the « omplications that endangered 
life and of their management, including the use of different types of respirator In preventing 
deformity the surgeon must remember its two causes-—faulty posture and muscle imbalance 
Faulty posture, which might sometimes be assumed in an attempt to minimise pain, was always 
preventable by appropriate splints and early passive movements: drop foot and back knee were 
common examples. Deformity from muscle imbalance—essentially a phenomenon of childhood 
was more difficult to control, Experience showed that if muscle imbalance was marked it was 
impossible to prevent the occurrence of detormity simply by external retentive apparatus 
Kelatively early tendon transplantation was often necessary 

In planning the programme of treatment designed to restore the greatest possible function 
Mr Brooks advocated a commonsense approach. Active use of recovering muscles should be begun 
with caution at first and increased gradually It was wrong to “ tlog the muscles from the 
beginning of treatment with the idea that hypertrophy of muscle fibres would necessarily be 
induced by fatigue. Fatigue could be harmful, especially within the first three months. Electrical 
muscle tests were of value in determining at an early stage whether paralysis was doomed to be 
permanent. In general, it was true that if a muscle showed no sign of recovery within three months 
it was unlikely ever to recover In such circumstances any necessary tendon transplantations 
could be proceeded with without delay. /y Hf. H. Langston (Winchester) said that it was important 
that the orthopaedic surgeon should have early access to patients with poliomyelitis. There was a 
tendency for too much delay. Professor Bryan McFarland (Liverpool) believed that early orthopaedi 
management would best be secured by the efforts of individual orthopaedic surgeons each in his 
own area. Myr PR. 1. Stivling (edinburgh) suggested that in times of epidemics blocks of beds in 
fever hospitals should be put at the disposal of the orthopaedic surgeons, who otherwise might be 
unable to accommodate the large numbers of cases in their own wards. A/y J. ©. Scott (Oxtord 
believed that in the early stages the ideal arrangement was a close Co-operation between orthopaed 
surgeons, paediatricians and fever physicians. Orthopaedic surgeons should strive to contribute 
more to the solution of problems of the early phases of the disease 
Dupuytren’s contracture Jan London) reviewed some of the features of 
Dupuytren’s contracture. He deseribed in detail the anatomy of the palmar fascia and especially 
of its digital extensions. He recogmised contracture of the fifth finger as a distinct clinical type in 
which the distal interphalangeal was not uncommonly involved. He had tound “ knuckle pads 
associated with Dupuytren’s contracture in nearly a quarter of all his cases; the histology of the 
pads was similar to that of the palmar fascia. Plantar involvement was also frequent. Subcutaneous 
tenotomy was occasionally justified in the elderly, but in the ordinary case excision of the palmar 
fascia, through a skin-crease palmar incision and through mid-lateral digital incisions, was 
recommended. The greatest hazard was oedema of the hand which might lead to a type of © trozen 
hand © possibly analogous to Sudeck’s atrophy This was the commonest cause of failure. Of 
eighty-four cases reviewed the result was perfect or good in sixty-four, and fair or poor in twenty 
Metacarpo-phalangeal contractures could usually be overcome whereas interphalangeal contractures 
were very liable to persist 
Metatarsalgia Thomas (Scunthorpe) recalled that metatarsalgia was nothing more 
than a symptom. Often there was no precise cause and the site of the pain was il-localised. Mr 
Thomas believed that in many such cases the underlying disorder was a weakness or insufficiency 
of the tibialis anterior, which allowed drooping of the forefoot. Treatment was by physiotherapy 
but if this was unsuccesstul transplant of the toe extensors into the metatarsal heads should be 
considered 
The place of amputation of all toes 1/7 WK. /. Nissen (London) said that there was a definite 
place for amputation of all the toes The operation seemed to have become rather neglected 
It was most applicable to cases of gross deformity with rigid, functionless but painful toes. Such 
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conditions most commonly tollowed burnt out rheumatoid arthritis: occasionally they were 
induced by peroneal muscular atrophy or by frost-bite. The nature of the proposed operation 
should always be clearly impressed upon the patient, whose written permission should be secured 
After operation it was often possible for ordinary shoes to be worn, but sometimes special shoes 
were required. There might be a tendency to persistent trouble from pressure over the metatarsal 
heads, and irritative cysts might require excision 

Tendon transplants for claw toes Ro (Oxford) had studied the results, in 
sixty-eight patients, of Girdlestone’s operation of transplantation of the long toe flexors into the 
extensor expansion for claw toes. This paper was published in full in the 1951} number of the 
Journal (33 B, 539 

Colles fracture \/y Wo) Doolin (Dublin), opening a discussion on Colles fracture of the wrist, 
sketched the scientific, Cultural and social background against which Abraham Colles occupied 
with such distinction the Chair of Surgery in Dublin Though he was undoubtedly the leader ot 
his profession in his lifetime he was nevertheless a man of exceptional modesty. He was admired 
by his colleagues and students alike for his upright character and intense honesty Phis paper 
will be published in full in a future number of the Journal.) Wy G. N. Golden (Guildtord) had 
studied the late results in 110 cases of Colles fracture treated one to twenty years before. Most 
fractures had been treated by jumior residents and the usual method had been manipulative 
reduction and immobilisation plaster for four weeks Fifteen fractures had required 
remanipulation for secondary displacement. Results were assessed on the basis of pain, functional 
disability and deformity Mr Golden concluded that age alone was not an important factor in 
the result The type of fracture was of some significance, the incidence of poor results being 
greater after comminuted fractures and especially after fractures complicated by radio-ulnar 
subluxation, There was a detinite and striking relationship between the quality of the reduction 
maintained and the results. It was suggested that more stable reduction and consequently improved 
results might follow the use of above-elbow plasters. Dr W. PR. Harris (Toronto) said that one 
of the dithculties was to maintain reduction. He and his colleagues in Toronto believed that the 
use of plaster-of-paris was an inetticient method, especially in Comminuted fractures. In selected 
patients a trial had been given to mechanical tixation by pin units of the Roger Anderson type, the 
pins being passed into the radius above the fracture and into the shaft of the second metacarpal 
distally, and retained tor six weeks. Tension on the skin around the pins was avoided by reducing 
the fracture betore the pins were inserted. In twenty-three cases observed for from two months 
to five years after treatment there had been no recurrence of deformity and no patient had lost 
more than 5 degrees of wrist movement. In two cases the pin fixation had to be abandoned because 
oft pin-track infection 

Median nerve compression in the carpal tunnel /. S. Golding (London) recalled that 
pain and tingling in the distribution of the median nerve in the hand were commonly due to 
compression of the median nerve behind the tlexor retinaculum.  Hle had studied the clinical 
features and results in fifty patients subjected to operation. Most patients were women in middle 
life and the symptoms were bilateral in halt lingling at night was prominent and was often 
relieved by hanging the arm out of bed or shaking it. There was usually impairment of sensation 
and sometimes there were motor weakness and wasting, which might be confined to the abductor 
pollicis brevis and opponens pollicis. The causes of the narrowing of the tunnel fell into two 
groups—-non-traumatic and traumatic. Non-traumatic conditions included ganglion, tenosynovitis, 
changes in the flexor retinaculum itself (acromegaly, Léri’s pleonosteosis) and idiopathic The 
traumatic group included early lesions such as haematoma, carpal dislocation and fractures with 
displaced fragments, and late lesions such as old fractured scaphoid and gross traumatic arthritis 

The results of decompression by division of the flexor retinaculum were good. The symptoms 
were almost always relieved There was usually good or moderate recovery of sensibility 

but motor impairment often persisted Vy F.C. Durbin (Exeter) thought that the nocturnal 
paraesthesiae might be aggravated by a tendency to lie with the wrist flexed. He believed that 
night-splints to hold the wrist in a neutral position might reduce nocturnal discomfort and might 
sometimes obviate the need for operation. Si Reginald Watson- Jones (London) recalled that in 
certain cases of median Compression by haematoma after direct injury to the palm operative 
decompression might be required urgently 

Edward Hallaran Bennett = 1/1 HW) Gissane (Birmingham) paid a tribute to the memory of 
Edward Hallaran Bennett (1837 1907) who was at one time Professor of Surgery in Dublin and 
who described the injury now widely known as Bennett's fracture. The original specimens on which 
Bennett had based his accurate description were demonstrated. Mr Gissane said that the injury was 
now believed to be an adduction injury, and stressed that although it might be reduced clinically 
JZennett before the days of x-rays) it was ditficult vet 


without difficulty (as had been claimed by 
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essential to obtain and maintain close radiographic reduction. Operative suture of the ruptured 
joint capsule might be required to prevent redisplacement and, when necessary, this should be 
done early while the damaged tissues were still recognisable and easily handled. For late disability 
after inadequate reduction arthrodesis was preferable to arthroplasty 

Posterior ischio-femoral arthrodesis by a femoral graft Martin (Beltast) traced 
the evolution of ischio-femoral arthrodesis of the hip from its first description by Trumble in 1932 
He recalled that Brittain’s technique (1942) had itself been modified by Foley (1949) who 
recommended an open approach with the patient prone. Mr Martin had been impressed by the 
disadvantages of taking a large graft from the tibia and had developed a technique of open 
posterior fusion in which a femoral graft was obtained through the same incision. He showed 
radiographs to prove that the technique had been uniformly successful in over thirty cases 
Clinical meeting — A clinical meeting was held at Dr Steevens’s Hospital, Dublin. A large number 
of interesting and instructive patients had been brought together from many parts of Ireland 
and were demonstrated by Mr A. Chance (Dublin), Mr H. F. McAuley (Dublin), Mr |. F.C. Cherry 
Dublin), Mr P. A. M. Fitzgerald (Dublin), Mr St J. G. O'Connell (Cork), Mr Rk. F. O'Driscoll 
Waterford) and Mr J. F. O'Sullivan (Dublin 


ROBERT JONES GOLF CUP 

The annual competition for the Kobert Jones Golf Cup was played on the links of the 
Portmarnock Golf Club near Dublin during the Spring Meeting of 1953.) The Portmarnock Golf 
Course is beautifully situated on the edge of the sea, just north of Dublin, and we were fortunate 

in being blessed by warm, sunny weather 
Fhe Cup was won tor the second time by Mr G. Ik. Mckee of Norwich who returned the 
excellent score of 88-— 15— 73. He won by three strokes from Mr N. Koberts, Mr Maitland Smith 
and Mr J. Quinlan, who returned net scores of 76. Eighteen competitors took part in the competition 
a verv satisfactory entry as the total number of members attending the Dublin Meeting was 
considerably smaller than usual. The captain of the Portmarnock Golf Club visited the course to 
meet us and we were all made extremely welcome, both by him and the other members of the club 


ROYAL SOCIETY OF MEDICINE 


\ meeting of the Orthopaedic Section of the Royal Society of Medicine was held at the 
Heritage Craft Schools and Hospitals, Chailey, on May 9, 1953, under the presidency of Mr H 
Jackson Burrows. About 120 members and guests were present. The morning session was devoted 
to short papers read by members of the hospital statt 
Infantile hemiplegia \ Svmposium was presented Dr E. P Ourbell vavea preliminary report 
into the incidence of chronic subdural haematoma in infantile hemiplegia in a group of school-age 
children at the Heritage Craft Schools and Hospitals. So far, four proven cases with large lesions 
had been found, in boys between eleven and sixteen years old: all had had fits, usually in early 
life, with a history of difficult birth. Plain radiography was valuable in showing thinning and 
bulging of the skull overlying the lesion The haematomata had all been lett-sided The 
investigation was continuing, to establish diagnostic criteria, the age at which the radiological 
changes appear and to study the effects of drainage of the lesions on the intelligence 

My E. J. Radley Smith emphasised that this was purely a preliminary investigation. He said 


that the paralysis was most often left-sided and widespread, but in spite of this intelligence was 


little atfected and there was no speech detect Phere was a bulge on the froi .o-parietal region oft 
the affected side. The cerebro-spinal fluid was normal. Ventriculography showed a deviation ot 
the ventricular system towards the side of the haematoma. Operation tor drainage had produced 
subjective improvement in these late cases. He did not know the reason tor this 

Dr A.M. Rackow spoke of the radiographic appearances. He said that the points to be noted 
were: 1) calcification of the haematoma; 2) flattening of the skull; 3) evidence of pressure on the 
great and lesser wings of the sphenoid; 4) forward bulge of the anterior wall of the middle fossa 

Dy Aldven Turner suggested that angiograms might be a better method of study than air 
ventriculography. He wondered whether operation was justified in late cases as the damage to 
the brain had already occurred 
Phocomelia—\/y W. DP). Coltart read a paper on phocomelia. This proved to be a classification 
of congenital defects of the lower limb under three headings: 1) proximal femoral dysostosis ; 
2) congenital short femur; 3) cervical dysplasia. A case was described and radiographs shown 
Management of the bladder in paraplegic children —\/y /:l/ison Nash spoke on the treatment 
of the bladder in paraplegic children. He stressed the importance of residual urine and stated 
that if more than one ounce was present the child needed two-hourly manual expression. Bladder 
neck resection was sometimes necessary, also the removal of diverticula which might necessitate 
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ureteric transplantation. Complete incontinence was treated by plication of the urethra. He 
mentioned the value of methyl ephedrine and advocated permanent suprapubic drainage it 
other methods failed 

Correction of deformities by splinting — Harris showed ten children illustrating the 
ettect of prolonged splinting in pilaster, resulting in clinical loss of spasticity. This effect could be 
maintained in many cases by suitable night splinting only, and could therefore in them be long-term 
treatment as well as a factor im assessing Operative results 

Contribution of paediatrics to orthopaedic surgery Dy C. P. Pinckney spoke on the contribu 
tion of paediatrics to orthopaedic surgery He discussed measures for the protection of the 
mother against virus infections during early pregnancy, and for the prevention of nutritional 
disorders. The need tor vitamin 1) in the diet of city children was emphasised and the types of 
rickets classitied. The management of rheumatoid arthritis and tuberculosis was in conjunction 


with the paediatrician 


Members and guests were invited by the Hospital Management to lunch, at which Mr S. | 
Higgs told the story of the Heritage and of its founder Mrs Kimmins. The afternoon was devoted 


toa tour of the hospitals and workshops 


REGIONAL ORTHOPAEDIC CLUBS 
SOUTH-EAST METROPOLITAN REGION ORTHOPAEDIC CLUB 

Pwo meetings of the South-East Metropolitan Region Orthopaedic Club have been held during 
the winter 
Films ~The meeting on November 29, 1952, at King’s College Hospital was devoted to a series 
of tilms of orthopaedic interest. About forty members and guests were present. The following 
films were shown: 1) Mould arthroplasty of the hip—Mr W. A. Law; 2) Spinal bone grafting by 
anterior route— Professor Merle d’Aubigné; 3) Conservative operations for paralytic deformities 
of infants” teet-— Professor B. McFarland; 4) Treatment of injuries of the extensor and flexor 
tendons of the hand—Mr hk. G. Pulvertaft 

Mr Law was present to introduce and discuss his film. Time did not allow the showing of 
two other films which had been requested, and it was decided to devote an occasional meeting in 
future to orthopaedic films. Atter the meeting we were entertained to lunch by kind invitation 
of the Governors of Wing's College Hospital 
Clinical meeting — A clinical meeting was held at the Miller General Hospital, Greenwich, on 
March 21, 1953. About forty members and guests saw a wide variety of cases demonstrated by 
Messrs J. E. Buck, RK. H. Sewell, M. B. Cashman and Dr J. Gold 

Among the cases demonstrated by Ay Buck were the following 
shoulder —A severe case in a woman of forty-seven treated by manipulation under 


** Frozen ” 
anaesthesia and an intra-articular injection of 100 milligrams of cortisone at the same time 
\ relatively short course of physiotherapy had then resulted in excellent restoration of painless 
movement. This treatment had been used while the joint was still in an irritable acute phase, 
which Mr Buck felt sure would have been aggravated by manipulation without cortisone, Mr Buck 
had treated several similar cases in this way, and he had been struck by the great improvement 
in symptoms and the relatively rapid recovery In discussion, Jy Le Vay related that he had 
recently been treating “ frozen” shoulders by manipulation in conjunction with intramuscular 
Injections of Cortisone for two weeks He also had been impressed, using this routine, by the 
marked clinical improvement even in patients who were manipulated during the irritable phase 
of the disorder. It was generally agreed by those present that the use of cortisone in this condition 
appeared to be a considerable advance 

Judet arthroplasty — A man of forty treated by Judet arthroplasty after fracture of the femoral 
neck with avascular necrosis of the femoral head This patient had a good range of movement 
but complained of pain. Discussion ranged widely around the possible causes of pain after 
Judet arthroplasty 

Spastic flat foot —Two patients with spastic flat foot in whom relief of svmptoms had followed 
excision of the contents of the sinus tarsi. One was painless and the other had some residual 
discomfort, but in both cases the feet remained valgoid 

Genu valgum Severe genu valgum in a boy of fifteen treated by epiphvysial stapling of the 
femora. Complete correction had occurred within a few months of the operation and the staple 

had subsequently been removed. The use of epiphysial stapling for severe genu valgum in young 
children was discussed. A/y J. 7. P. James suggested that this method should not be used before 


the age of about ten 
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Rupture of extensor pollicis longus tendon Bilateral rupture of the extensor pollicis longus 
tendon following Colles fractures. On one side Mr Buck had produced a good functional result 
by tendon transplantation, The second side had not yet been operated on. My David Trevoi 
enlivened the discussion by an emphatic re-statement of his views on the superiority of end-to-end 
suture of the ruptured extensor pollicis longus tendon with a nylon suture bridging the gap. The 
length of incision needed to find the retracted proximal end of the tendon was regarded by some 
members as a disadvantage of this operation, but Mr Trevor exploded this view by pointing to 
the scar resulting from tendon transplantation in the case under discussion 
Compound fracture— Ununited compound fracture of tibia and fibula with infection. Sound 
union and healing of the infection had resulted from compression applied by pins and clamps 
atter other methods had failed 

My Rk. H. Sewell presented a variety of cases which included the following 
Primary Judet arthroplasty Sub-capital fracture of the femoral neck treated by immediate J udet 
arthroplasty. Many members favoured this treatment for high femoral neck fractures on the view 
that avascular necrosis Commonly follows nailing in these cases, whereas early weight bearing can 
be resumed in safety after Judet arthroplasty, particularly if the operation consists simply of 
replacing the femoral head without separation of the rectus origin, or excision of joint capsule 
Deformities after poliomyelitis — Old poliomyelitis in a boy of eight with pathological dislocation 
of the left hip joint and pes cavus. Suggestions for treatment were invited but it was felt that the 
lack of useful muscle power in this limb would make it extremely difficult to improve his function 
by any operative measures 
Slipped epiphysis Two cases of slipped upper femoral epiphysis, bilateral in one case. Excellent 
results had followed wedge resection of the femoral neck in the unilateral case and on the worse 
side in the bilateral case 
Other cases— Dy Joan Gold demonstrated a young woman with advanced rheumatoid arthritis 
earlier treatment elsewhere with cortisone had improved her greatly but the condition had 
retrogressed when treatment was discontinued and she had become completely bedridden. She 
then started further cortisone treatment with careful physiotherapy and joint manipulations 
\ remarkable improvement had been effected and after several months of this treatment she was 
ust starting to walk. It was agreed that cortisone must be continued in these cases to maintain 
the improvement 

Vr Bo Cashman demonstrated and discussed an interesting case of caisson disease of the left 
hip in a man of thirty-six whose work exposed him to increased area pressures and who had 
previously suffered minor attacks of the “ bends 


SOUTH-WEST ORTHOPAEDIC CLUB 

\ very successful spring meeting of the South-West Orthopaedic Club took place in’ Paris 
from May 27 to June 1, 1953, when ten members visited the clinics of Professor Merle d’ Aubigné 
Professor Robert Judet and Dr Pierre Petit, who had kindly arranged a programme 

At Lohépital Cochin a clinical conference, a ward round, an out-patient clinic and an operating 
session were attended 
Arthroplasty of the hip Arthroplasty of the hip was discussed and many follow-up cases were 
seen. Professor d Aubigné had carried out an investigation of hips operated on for insertion of an 
acrylic prosthesis during the last four years. He had noted that during the first two years a 
certain number with fair results improved in function, but after this time some with good results 
deteniorated—— the proportions of each being approximately equal. He demonstrated a collection 
of eighteen prostheses which had fractured and which it had been necessary to remove. He was 
now inserting an acrylic prosthesis of his own design. Many problems of reconstructive surgery 
after fractures and trauma were seen 
Spinal fusion for spondylolisthesis — Professor Merle d Aubigne also showed a film demonstrating 
his method of fusion of the lumbo-sacral junction in spondylolisthesis, using an anterior trans 
abdominal route Phe operation was carried out in collaboration with an abdominal surgeon 
\ graft from the thac crest was inserted into the space between the fifth lumbar vertebral body 
and that of the first sacral after the disc had been curetted. The graft and vertebral bodies were 
then held in position with a long stainless steel screw The method was only suitable for mild 
degrees of spondylolisthesis. Another film was shown of the treatment of Dupuytren’s contracture 
Quadricepsplasty — A method of quadricepsplasty was demonstrated for overcoming the disability 
of the stiff knee after immobilisation. The quadriceps tendon was lengthened and the expansions were 
freed. This method improved the range of tlexion, but resulted in about 20 degrees loss of extension 
Judet arthroplasty At Pyofessor Robert Judet’s clinic at Square Desaix, the visitors attended 


an operating session, where an arthroplasty of hip for osteoarthritis was demonstrated. The usual 
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anterior incision favoured by Judet was used and an excellent view of the acetabulum was seen 
This is obtained by the aid of an ingenious orthopaedic table, designed by Protessor Judet, which 
allows extreme tlexion of the hip, and thus permits the neck of the femur to be displaced posteriorly 
Professor Judet was using a new type of prosthesis, as the tvpe previously used by him was giving 
unsatistactory long-term results. A lumbo-sacral fusion for spondylolisthesis, through a posterior 
route, and an operation for open reduction and grafting of a comminuted fracture of the caleaneum 
were also performed In these cases stored bone was used, the bone being obtained from a 
full-term foetus foal under strictly aseptic conditions. The graft was stored ina deep freeze 
in penicillin and streptomycin solution 
Club foot —At the hospital of St Vincent de Paul, Dy Pierre Petit read a short paper on the 
treatment of club foot. He emphasised the importance of radiographs in the clinical examination 
to determine the extent of the bone deformity. He favoured conservative treatment with wedged 
plasters by the Kite method. In cases seen late, or after the failure of conservative methods, an 
operation for ‘ medial release was done This consisted of lengthening the tibialis posterior 
and the tendo calcaneus and opening up the mid-tarsal and subtalar joints \t an operating 
session Dr Petit demonstrated clearly his ‘‘ medial release ’ operation 
Congenital dislocation of the hip Dy Meary discussed the treatment of congenital dislocation 
of the hip by open operation, and its results, and showed a series of most interesting radiographs 
Scoliosis— 1 Queneau read a paper on the treatment of scoliosis. A rehabilitation unit. for 
poliomyelitis at St Fargeau, outside Paris, was visited. This unit is sponsored by the Association 
des Paralysés de France 

The success of the meeting was in large part due to the great kindness and hospitality of the 
hosts to whom all the members are much indebted. A visit to the house where Delius died In a 
pretty little village in the forest of Fontainebleau was much appreciated. The language difficulty 
provided no problem because of the excellent English spoken by our lecturers and demonstrators 
and the more than adequate French spoken by Messrs Eyre-Brook and Bourdillon 


MANCHESTER REGION ORTHOPAEDIC CLUB 


Demonstration of buoyant bathing suits At a recent meeting of the Manchester Region 
Orthopaedic Club Wy Jan D. Witchin (Lancaster) described the use of buovant bathing suits, which 
have proved valuable in rehabilitation after poliomyelitis. A demonstration of the suits was given 

Mr Witchin said that teaching the children to swim was at first an extremely slow process 
Those rehabilitating after poliomyelitis required a great deal of assistance because of their 
disabilities, but many patients with poor posture and_ scoliosis presented even more difficult 
problems, for these conditions were frequently 
associated with marked timidity and lack of self 
confidence 

The use of the buoyant swimming suits had 
greatly reduced the time necessary to teach the 
children to swim They gained confidence quickly 
and could often be floating free and making some 
progress through the water before the end of one 
lesson \fter a time they vraduated to ordinary 
costumes 

The buovant material of the swimming suits* 
was attached as a pad to the ventral surtace of the 
costume, and was quite small (hig. 1 It was not 


kapok. It was a woven material which was “‘ water 


repellent and was so designed that, when it was 
immersed, air was trapped between the fibres of the 
material and remained imprisoned so long as the 
fabric remained wet —it never became sodden, never 
sank, and dried quickly after use. The additional 
buovaney provided by the suit was just sufficient to 
keep the wearer floating comfortably, and, as the 
pad was attached in front, no matter how. the 


patient entered the water or how helpless, he tloated 
face upwards 
If the full suit was not required, small pads ot Fn 


* The suits are supphed by I. M. Dry (Rainwear) Ltd Bathing suit with buovane 


Anchel Works, Upper Camp Street, Salford 7 porated in the ventral 
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the material could be fastened to individual limbs in cases of poliomyelitis to keep them buoyant, 
and so maintain the child's balance and assist the disabled limb 

It had been found that the suits were very popular and that children taught to swim at the 
class would often attend the baths afterwards on their own: moreover they persevered with their 
swimming far more enthusiastically than with ordinary routine gymnasium exercises. A considerable 
gain in self-confidence was frequently observed 

The photographs (hig. 1) give a good idea of the appearance of the suit. The pad, in this 
case, 1s rather larger than necessary for a child of this size 


LEEDS ORTHOPAEDIC CLUB 

Phe first clinical meeting of the Leeds Orthopaedic Club was held at Bradford Royal Infirmary 
on March 20, 1953, under the chairmanship of Mr A. Naylor. A ward round was conducted by 
Mr A. Naylor and Mr J. Wishart. After tea clinical demonstrations were given 
Severed tendons in the hand —\/7 4. Nayloy showed a large series of miscellaneous tendon 
injuries in the hand treated by suture or tendon graft with excellent restoration of function 
Hallux valgus and rigidus —\/7 /. Wishart demonstrated patients treated by arthrodesis of 
the first metatarso-phalangeal joint and all had complete relief of pain and an excellent gait 
One patient so treated for metatarsus primus varus showed real improvement in the deformity 
since the operation 
Non-union of fracture-separation of lateral humeral condyle This patient promoted lively 
discussion which centred round the advisability of performing anterior transposition of the ulnar 
nerve in anticipation of delayed ulnar paralysis and the consensus of opinion was that the operation 
ought to be deferred 
Osteoclastoma of femur ~The lesion had presented in a condyle and clinically and radiographically 
appeared to be a tuberculous process. After excision the lesion proved histologically to be an 
osteoclastoma 
Chronic villonodular synovitis —.\/7 Wishart showed a case in which synovectomy of the 
affected knee had resulted in almost full function 
Poliomyelitis 1/7 Naylor presented a series of tendon transplantations in the leg and foot in 
children and included hamstring transfers for quadriceps paralysis 
Lytic bone lesions in the skull — Kadiographs of a well child showing punched-out areas in the 
skull were discussed. Biopsy had revealed only necrotic material and all present agreed that it 
should be repeated. Speculation on the diagnosis finally crystallised into a lipoid storage disease 


or metastases from a neuroblastoma 


BONE AND TOOTH SOCIETY 
1953 MEETINGS 
Phe Society held a meeting for Casual Communications at the Institute of Dental Surgery, The 
Eastman Dental Hospital, London, on January 21, 1953. Professor F.C. Wilkinson was in the chair 
Hydroxyproline in enamel keratin 17 \/. |. Stack described how four-fifths of the nitrogen 
in the acid-insoluble protein obtained in 0-18 per cent yield from pure enamel appeared in a soluble 
form after treatment with purified collagenase or with crystalline pepsin, trypsin or chymotrysin 
Dentine collagen samples dissolved readily under the conditions chosen lhe hydroxyproline 
content of such enzyme-treated enamel protein preparations was nevertheless 3 to 6 per cent, 


averaging three times less than that of collagen. Similar values were shown by protein samples 


submitted to prolonged treatment with cold mineral acids or with boiling water. Dentine collagen 
yields an insoluble protein containing only 0-3 to 0-6 per cent hydroxyproline under these conditions 
This amino-acid is therefore likely to be a component of the insoluble protein of enamel. It is 
doubtful whether hydroxyproline has been detected before in a keratin. The present finding, in 
conjunction with others, indicates the need for a reconsideration of the classification of the acid 
insoluble protein of enamel as an eukeratin 

Action of parathormone— J); ©. /). Dent described experiments carried out in conjunction with 
Drs A. 1). Kenny and G. Philpot to test further the Albright-Ellsworth theory of the action of 
parathormone namely, that the immediate result of an injection of parathormone 1s an increase 
in urinary phosphate output, followed by a fall in serum phosphate, and that this produces later 
on a slow rise in serum calcium levels. In twenty tests on fifteen subjects (mainly normal) they 
failed to tind Consistent increases in urinary phosphate. Plasma phosphate levels likewise showed 
no consistent changes except for some definite falls in four cases in all of which the phosphate 
was high to begin with. A chronic fall in plasma phosphate was brought about in three subjects 
by continued ingestion of aluminium hydroxide. No appreciable change in calcium levels took 
place. These results are taken to weaken the theory that the primary action of parathormone is 
on the kidney 
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The parathyroid in relation to citrogenase activity and bone citrate = /)) //. Ik) Perkins had 
studied the citrate content and citrogenase activity of bone in parathyroidectomised and normal 
rats, and in normal rats injected with parathyroid extract. In animals examined tive weeks after 
parathyroidectomy the bone citrogenase activity was much lower than in the other two groups 
but their bone citrate content and alkaline phosphatase activity did not difter from) normal 
However, only four days after parathvroidectomy the bone citrogenase activity had not fallen 
below the normal value 

P exchange in new medullary bone of laying pullets described an experiment 
on which he had worked with Drs 1). H. Tomlin and J. H. Moore. Six pullets on the point of lay 
were fed with P 32 continuously for periods varying from fourteen to twenty-seven days. Each 
bird was killed immediately after laving and the specific activity of the P in old (cortical) bone 
was found to vary between 6-7 and 15-7 per cent of the activity of the new (medullary) bone, 
Which gives a measure of the extent to which P exchange had occurred. In other experiments 
the optical density of localised regions of autoradiographs prepared from bones of rats which had 
been fed on Ca 45 continuously for fourteen days were measured with microphotometer, which 
enabled a clear discrimination to be made between new and old bone. One-month-old rats showed 
15 per cent exchange, six-month rats 8 per cent and nine-month rats 5 per cent 

Tartar-like deposits on animal teeth J/y S. L. Rowles read a paper compiled by the late 
J.D. Wing, Dr WK. Little, Dr J. Thewlis and himself on the significance of certain deposits on the 
teeth of experimental animals as causative factors in paradontal disease. Such deposits appeared 
to resemble closely salivary calculus (tartar) in man. Material was obtained from hamsters fed 
on high cereal and high sugar diets, and from ferrets fed on a diet of bread, meat and milk. The 
deposits were principally on the molar teeth of the hamster, and on the premolar and molar teeth 
ot the ferret Chemical analysis showed that the deposits found in both species contained a 
considerable proportion of calcium and orthophosphate in ratios like those found by Glock and 


Murray (1938) for human salivary caleulus, and x-ray diffraction produced patterns closely 


resembling the hydroxyapatite patterns given by bone and dentine Glock, G. k., and Murray 
M. M. 1938: Journal of Dental Research, 17, 257 

Metaphysial cellular changes in relation to growth rate Jy //. 1. Sissons gave an account 
of the experimental determination of rate of longitudinal bone growth. In rabbits and rats, the 
rate of growth of the epiphysial cartilage plate at the lower end of the femur had been measured 
radiologically \ figure of 0-31 millimetres per day was obtained for the rabbit (age nine weeks 
and 0-18 per day for the rat (age fifty days Chis information was used in interpreting the 
microscopic structure of the growing region of the bone in each species, and in determining the 
duration of each of the cellular processes concerned in the formation and maturation of bone 
trabeculae in this situation Phe relative duration of the various cellular processes varied from 
species to species, and, in addition to variation in absolute growth rates, was responsible for the 
ditterences in the microscopic structure of the growing region in the two species studied 

The articular surface of joints C. G. Price showed slides which demonstrated the 
appearance of a fresh unfixed normal articular surface viewed by incident polarised light Jetween 
the cartilage cells the matrix showed marked biretlection and appeared particulate rather than 
fibrous The same surface in transverse section showed a markedly birefringent outer layer 
approximately 0-005 millimetres thick. This laver, and the subjacent tangential laver of the matrix 
were molecularly orientated parallel with the surface, with no clear evidence of fibres It was 
further shown that on drving the cartilage, a fibre structure became visible at a magnification 
of - 100, to disappear again on replacement of the water. This difference was associated with the 
optical change from translucency to transparency, indicative of reduction of pore size of the 
matrix gel. The essential conclusion reached from this work was that surface tension at a gel fluid 
interface 1s the basis for orientation of the surface lavers of the gel this process being aided by 
gravity and friction to form the articular surface. It was further suggested, from observations on 
cartilage and gelatine gels, that dehydration and chemical fixation might cause mutation of the 
collagen Component of cartilage from a gel to fibre form. Since both of these processes are often 
preliminaries in preparing material for electron mic roscope and x-ray diffraction studies, collagen 
fibres demonstrated by these techniques should be accepted only with great reserve. These methods 
are eminently suited for producing a reversal of phase in cartilage matrix, thus leading from 
orientated gel to fibre structure 

Cutting machine for undecalcified hard tissues — 1) G. C. Blake demonstrated an adaptation 
of a commercial diamond-cutting instrument. A 4 horse-power electric motor running at 2,850 
rpm. drove a spindle at 10,000 1 p.m. by a special belt The spindle ran between centres in 
replaceable fibre bushes, and carried a phosphor bronze disc 7 centimetres in diameter, 25 microns 


thick. The cutting edge of the disc was prepared with fine diamond powder The material to be 
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sectioned was held in a rigid mount which was fed on to the dise by hydraulic pressure. Water 
was used as lubricant. Four sections per millimetre of hard tissue could be obtained; the sections 
were about 100 microns thick and their surfaces were smooth enough for immediate mounting 
examples of the sections demenstrated were of bones and teeth embedded both in paraffin wax 
and acrylic resin, some of which showed part-preservation of the soft tissues 

Innervation of the palate Gaivns described and demonstrated how soft tissues of 
the buccal surface of the human patate have been prepared, sectioned and stained by a silver 
diammine ion method (Bielschowsky-Gros; see Garven and Gairns 1952). Many nerve endings of 
various types were present The pattern of innervation resembled that of the gum, and included 
endings not found over the general skin surface. The dominant type of ending was a large ‘‘ whorl | 
lying at different levels of the connective tissue papillae From some of these whorls ”’ fine 
nerve fibrils could be seen to penetrate the epithelium and end in its outer layers 


Vitamin C and Bone: a Symposium 

A symposium on Vitamin C and Bone ™ was held at the Institute of Orthopaedics, Koval 
National Orthopaedic Hospital, London, at 5 p.m. on April 9, 1953, with Dr C. FE. Dent in the Chair 
Radiography of scurvy — Dy /. H. Allen described and demonstrated the radiological changes in 
scorbutic bone, such as the broadened epiphysial line and raretied shaft 
Vitamin C and ground substance — Glynn described the study of the polysaccharides 
in normal human subcutaneous connective tissue after extraction and hydrolysis by electrophoresis 
and partition chromatography. Uronic acid was not found, and it must therefore be concluded 
that hyaluronic acid and chondroitin sulphate can be present only in trace amounts. The 
predominant hexose found atter hydrolysis was galactose, with smaller amounts of mannose, 
glucosamine and glucose. Similar methods had been applied, combined with histochemical studies, 
In an investigation of granulation tissue, both in normal and scorbutic animals Preliminary 
results contirmed the early work of Wohlbach that vitamin C was essential for collagen and reticulin 
formation, but were not In agreement with Penney and Balfour, who found that the vitamin was 
necessary for the production of intercellular (ground substance) polysaccharide. Some results on 
the non-collagen protein of connective tissue, presumably the ground substance protein, were 
also presented 
Vitamin C and ossification Dy Go H/. Bourne recalled that the effect of scurvy on healing of 
fractures had been known for about 200 years. That this delay was in tact due to vitamin C 
deficiency had been shown by experimental work of the last thirty years. Vitamin C deficiency 
exerted its effect ina number of ways: 1) it delayed the reaction of the osteogenetic membranes, 
endosteum and periosteum, to the injury; 2) it retarded the development of osteogenetic fibres; 
3) it delayed the migration of polymorphs and macrophages to the injured area. The apparent 
reduction of phosphates in the injured area in the deficient animal was due to failure of development 


of phosphatase-impregnated fibres Those fibres that did develop appeared to possess normal 


enzyme activity. In endochondral ossification vitamin C deficiency reduced the number of bony 
trabeculae formed in the cartilage. In costo-chondral junctions the pre-ossification alignment of 
cartilage cells was prevented and less phosphatase was present 

The relationship between cortisone and vitamin C —/)y 2. i. Clayton discussed the role ot 
the adrenal cortical hormones in bone formation, with special attention to the osteoporosis seen in 
Cushing's syndrome. ACTH or cortisone modified or inhibited epiphysial growth, and cortisone 
delayed the union of experimental fractures, depending on the doses employed and the species of 
animals used. Reports in the literature concerning the effect of cortisone on acute and chronic 
scurvy were very conflicting. Experience showed that it had not affected the tinal outcome of 
the disease. In acute or severe chronic scurvy, epiphysial structure was unchanged by cortisone 
therapy In mild chronic scurvy, however, cortisone might favour the formation of new bone at 
the epiphysial line and subperiosteally. Experiments establishing these points were described and 
reference was made to relevant literature 


HOSPITAL FOR SICK CHILDREN, GREAT ORMOND STREET 
SIMPSON SMITH LECTURE 
Recent knowledge of affections of the skeleton in children Siy Jhomas Fairbank, consulting 
surgeon to the Hospital for Sick Children, then in its hundredth year, delivered on October 10, 1952, 


the annual Alex Simpson Smith Lecture, a memorial to a former junior colleague who fell in North 


Africa in the last war. The full lecture has been published, with illustrations and further references, 
in the Great Ormond Street Journal, December 1952. The lecturer contined attention to the rarer 


affections, only recently recogmsed and of unknown cause. In classifying the dysplasias the lecturer 
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thought it dangerous to do more than collect together those in which the same part of a bone (for 
instance, epiphysis or metaphysis) was the chief, though not necessarily the only, site of « hange. The 
mechanical origin of some congenital deformities had been strenuously and ingeniousl\ supported 
by Denis Browne; Jansen had gone much further, but it was difficult towee how excessive intra 
uterine pressure could account for cleido-cranial dysostosis, for instance. Sir Thomas referred to 
Duraiswami's notable work on environmentally induced foetal deformities, with evidence that 
they could be transmitted 

Phoraco-lumbar angular kyphosis, as in chondro-osteo-dystrophy, might well come from 

spacial impairment Gordon 1950), being a variant or exaggeration of a normal foetal state 
(Kemp 1950). Here, a small, slightly displaced vertebral body might be seen in several conditions 
Kemp 1946), for instance ac hondroplasia, neurofibromatosis and cretinism, and even in otherwise 
normal children; Dr Blair had shown him a small typically shaped body without kyphosis. He had 
found that its shape was always like that in gargovlism. In one case of the Morquio-Brailsford 
attection T.11, T.12 and 1.2 were all atfected (Fawcitt 1952). Sir Thomas knew three cases of 
complete absence of a vertebral body at the thoraco-lumbar junction without other skeletal errors, 
and in one of these two were deficient 

He believed that vertebra plana (Calvé 1925) would prove eventually to be one manifestation 
of lipoidosis, but unfortunately the whole skeleton was not radiographed in every case. This view 
was suggested by a case of xanthomatosis in the Great Ormond Street Hospital under Mr Eri 
Lloyd with osteolytic lesions in the skull, the ilia, the neck of one femur and the lower end of the 
other besides the characteristic changes in the ninth thoracic vertebral body : biopsy of one iliac 
crest revealed cholesterol deposits, the case being regarded as intermediate between eosinophilic 
granuloma and Hand-Schiiller-Christian disease (Davies 1949) Fhe vertebral changes had been 
seen in a rather similar case without biopsy (Little 1948), in a case of Gaucher's disease undet 
Mr Buxton, in a case of multiple eosinophilic granuloma illustrated by Snapper (1949), and in a 
probable case of xanthomatosis, without biopsy, under Sir Harry Platt, with other bony lesions 
in the right ilium and femur and one humerus, all of which had cleared up eleven vears afterwards 
though there was now considerable ¢ ollapse of another vertebral body (Fawcitt) 

Of conditions recently described, two presented the chief changes in the shafts, namely 
infantile cortical hyperostosis and Engelmann’s disease. In the former the ¢ hanges were mainly 
penosteal, in the second cortical. Infantile cortical hyperostosis had been described and named by 
Cattey and Silverman (1945), but two cases had been published in 1939, one by Cattey and the 
other by kK. W. B. Ellis. Of about sixty cases now published, only eight had appeared in British 
journals, though Sir Thomas had seen three others unpublished. It was twice as Common in boys 
as in girls, and the average age was about two and a half months if four possible cases at eighteen 
months and more were excluded. [In eight cases signs appeared within the first month of life, and, 
In one, were present at birth (Kitchin 1951) Facial swelling, though stressed, was less often 
noticed than swelling or pains ina limb. Irritability, fretfulness and local tenderness were common: 
fever occurred sometime in at least half the cases; pseudoparalysis and respiratory troubles were 
other early indications. Usually several bones were affected, most Commonly the ulna, humerus, 
tibia, mandible and radius in that order, often asmymetrically Swelling involved the clavicle 
in twenty-three cases, the calvaria in two, facial bones in two, ribs in eighteen, the pelvis in three; 
the vertebrae escaped. The skin over affected bones was never red or hot. Soft tissue swellings 
often preceded evident bony change. Leucocytosis was observed in more than half the Cases; 
the serum alkaline phosphatase might be increased and the blood sedimentation rate raised 
Radiographic signs began with a subperiosteal shadow, at first on one side but soon surrounding 
the shaft, frequently throughout its length: the shadow never showed spicules; it was often denser 
than the shaft, but soon blended with the cortex so that the bone itself appeared large and dense 
Later, loss of calcium changed the appearance to that of an enlarged, rarefied bone with a thin 
cortical shell, with, later still, a gradual return to normal. Sometimes the affected shaft bowed 
and a tibia had remained so as long as two and a half years. Recovery started in a few weeks or 
months and was usually complete in about eighteen months or sometimes two years. No treatment 
attected the course. Biopsies from fifteen cases had thrown little light on causation. There was 
periosteal proliferation with many osteoblasts forming new bone; in one case the marrow was 
fibrous and very vascular with many osteoclasts. Inflammatory, changes were found twice only 
Phe radiological appearances were distinguished from those of sy philis by the thickness and density 
of the periosteal shadows and by the absence of metaphysial changes The present condition 
usually struck younger children than scurvy, the tenderness was less ac ute, the whole shaft Showed 
changes, and vitamin C was ineffective. Osteomvelitis had to be « onsidered, especially if few bones 
were involved. Hypervitaminosis-A, reported in over twenty patients, of one to three years, but 
not seen in this country, presented tenderness and swelling of one limb or more, with marked 
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iritability, in one-third of cases pruritis, and often an enlarged liver. The vitamin A in the serum 
was increased Phe subperiosteal shadows were less thick and dense than in infantile cortical 
hyperostosis and were always smooth. Osteoporosis, as in experimental animals, had been reported 
The ulnae appeared to be almost always affected, with the tibiae, clavicles, some metatarsals and 
ribs next in frequency; only one doubtful case presented a thickened mandible Stopping the 
excessive vitamin would lead to recovery In early gargoylism, Cattey (1951, 1952) had observed 
subperiosteal shadows .n the first weeks of life with some osteoporosis and spurring of the lower 
ends of the femora 

Swelling of the face at so early an age seemed to be peculiar to cortical hyperostosis, but 
Jones (1938, 1950) had described a curious condition of familial fibrous dysplasia, which he named 
cherubism, in a family of Moravian Jews in which the girl and three boys out of four first presented 
a bilateral swelling of the jaws at the age of two or three years. Radiographs showed cyst-like 
enlargement of maxillae and mandibles without other skeletal abnormality, and biopsy in one 
case revealed fibrosis. The swelling increased, demanding cosmeti« operation at sixteen to eighteen 
vears ol age, and there had been no recurrence four vears later. Cattey and Williams (1951) observed 
five further cases, including a father and son and a mother and son. Jones (1938) had a comparable 
case traced through tive generations 


Kkngelmann’s disease has been recognised widely and called after him in recent years only 


though he published his case in 1929 Pwenty-three cases have been published The first case 
had been seen with Dr Cockayne (1920) at the Hospital for Sick Children thirty-two years ago 
and was shown by him at the Children’s section of the Royal Society of Medicine. It was ina 


weak, mentally dull boy of nine years, with hyperostosis of the femora, tibiae, one tibula and both 
humer, thickening of the trontal regions, and increased density of the base of the skull [he 
condition was commoner in males and usually in childhood. Familial attection had occurred in 
two out of twenty-four patients, among whom fourteen were under ten vears of age and tive 
between twenty and thirty Pain in the legs, weakness, difficulty in walking and waddling gait 
might be complained of. Some had been thin and long limbed. The thickening of the long bones 
might be palpable Various neurological signs had been reported, seemingly not significant. One 
patient had an enlarged spleen Ihe essential feature was bilateral hyperostosis of the shafts of 
the major long bones without epiphysial involvement, in this order of frequency: femur, tibia 
humerus, tibula, radius and ulna sJoth clavicles were reported thickened in four cases, some 
metacarpals in one, metatarsals in none. Increased density and frontal thickening had been found 
in seventeen skulls of twenty-four patients, but thickening of the mandible was seen in only one 
The fusiform enlargement of the long bones only exceptionally showed roughening. At least six 
cases presented a double enlargement of each femoral shatt, the larger one involving the lower 
two-thirds or more, with a much smaller second enlargement in the upper third. Biopsy in ten 
cases threw no light on etiology, the changes amounting to sclerosis Phe hyperostosis invaded 
the marrow as well as being subperiosteal. In one case cortical bone was replaced by cancellous 
bone The tattv marrow showed some fibrosis Phe periosteum was thickened, and there might 
be some thickening of vessel walls in the adjacent soft tissues. In cases followed up the changes 
have slowly increased. The speaker agreed with the suggestion of a congenital fault though bone 
changes might not be recognised for some vears 

Another obscure affection particularly of the shafts of long bones was melorheostosis, which 
was not always recognised. Seventy cases had been reviewed [ypically the bone changes were 
contined to one limb, with pain and sometimes limitation of joint movement This might be 
partly accounted for by neighbouring fragments of bone in the soft tissues and by scleroderma 
Distortion of a tinger or two had been noticed at birth in three cases. Any combination of limbs 
might be affected, even all four. The distribution did not follow the arterial or nervous anatomy of 
the limb. Occasionally changes had been found in the sacrum, vertebrae, skull and ribs. MeCarroll 
(1950) found three cases in about a hundred cases of neuroftibromatosis In the epiphyses the 
increased density might take the form of dots and splashes closely simulating osteopoikilosis, in 
which, however, they were seen in all the major epiphyses and also in the ends of the diaphyses 
and there was often a familial incidence, absent in melorheostosis. Biopsies revealed sclerosed and 
normal bone, overcrowding of lamellae irregularly arranged, and, in only three cases out ot fourteen, 
marrow fibrosis. Putti’s supposition of ischaemia from local autonomic disturbance had not been 
generally accepted 

Another curious affection of the shafts of long bones important because of confusion with 
sarcoma, which might be distinguishable only by biopsy was hyperplastic callus formation 
This occurred usually in cases of osteogenesis imperfecta, occasionally without a causative fracture 
or even without obvious trauma. It might follow fracture of one bone while tracture of another 


might unite at the same time without excessive bone formation. Early callus might be excessively 
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ight be found, notably on the interosseous border 


{tthe forearm and leg bone The new tissue infiltrated the adjacent muscle Biopsy revealed 
vedema and muscle destruction near the surface of the mass; beneath this mucoid oedema. cellular 
proliferat md early chondroid tormation leeper still Chondroid tissue containing islands ot 
true ¢ | finally trabeculae of calcified woven bone and. calciti “| cartilage (Baker 1946 
Mucoid and chondroid tissue were absent from normal callus An undoubted case was publishes 


vachographs rather suggestive of hyperplastic callus were found in parosteal osteoma ot b 


Hf which sixteen cases had been reported by Ges hu kter and Copeland (1951 Phese more | 


umours, usually situated on the popliteal surface of the femur, grew more slowly than hyper 


callus but might recur after excision The pathological appearances varied trom those of spon 


osteoma to low-grade ftibrosarcon 


mally the speaker recalled a rare type of metaphysial lesion described by Jansen (1934) a 


metaphysial dyvsostosis, but a like case studied by Miiller and Sissons (1951) had shown histologica 


changes in the bone consistent with renal rickets and secondary hvperparathyroidism, thou] 


rtunately the parathvroids and kidnevs were not availabl 
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Development of plasma substitutes — Pyofessor 4. M.) Boyd, Professor of Surgery at Manchester 
University, gave an introduction to the tilm Dextran —the new narrow fraction shown at the 
koyal College of Surgeons, Lincoln's Inn Fields, London, on May 20, 19538.) Over two hundred 
surgeons and anaesthetists were present. The film, which is sponsored by Benger Laboratories 
Limited, describes the progressive selection of the clinically optimal range of dextran molecules 
contained in Dextraven,” a new form of Dextran, which it is claimed obviates the drawbacks of 
colloidal solutions previously available for use in place of blood or plasma for blood volume 


restoration 


Professor Boyd recalled that the problem of providing and conserving adequate supphes of 


human blood and plasma was one that had engaged the attention of medical scientists since the 
earliest attempts at blood transfusion. In more recent times intensive research into the possible 
use of synthetic colloids which could, in certain circumstances, be used in place of blood or plasma, 
had been undertaken. Several colloids had been suggested and used in patients to combat shock 
due to loss of blood or serum. These ranged trom gum arabic, first employed towards the end of 
the first world war, to polyvinyl pyrrolidone, the plastic discovered by the Germans and used by 
the Wehrmacht in the second world war. One of these colloids -dextran — had been found suitable 
for extensive clinical investigation. It was produced in crude form by a special strain of bacteria 
from sugar solutions, and it could be purified into a syrupy liquid of about the same viscosity as 
human blood Phe aim of recent work had been to ascertain the type of dextran solution that 
would be most suitable for infusion into patients suffering from shock due to loss of blood. Firstly 
it was necessary to discover the fate of dextran following infusion, and, secondly, to discover ways 
and means of producing the most suitable solution for routine use 

Crude dextran, a polymer of glucose, possessed molecules with a molecular weight of many 
millions. Such molecules produced toxic reactions. Careful fractionation was necessary to reduce 
the molecular weight to a few thousands, which was the most suitable therapeutic range 

Molecules below a weight of approximately 50,000 were rapidly excreted from the body and, 
therefore, tailed to increase blood volume the essential requirement in the treatment of shock 
Indeed, in view of the high water holding capacity of these comparatively small molecules, they 
could actually deplete blood volume further by carrying water out of the circulation 

Molecules of molecular weight between 50,000 and 130,000, though too large to be excreted 
in the urine, nevertheless left the circulation and entered the tissue fluids. Here they continued 
to exert their water holding capacity and, like the smaller molecules, tended to produce the opposite 
effect to that desired 

Only molecules between 130,000 and 250,000 were suitable and were retained in the circulation 
for a sufficient length of time to raise and maintain blood volume 

Phere was every prospect that narrow fraction dextran would revolutionise supportive therapy 
conserve supplies of blood and plasma at home for those special cases in which these are essential 
and prove invaluable overseas where blood banks are few and far between 
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CANADA 


REHABILITATION OF 


INDUSTRIAL INJURIES IN ONTARIO 

Dr A. and Dr B. H. Young,+ of the Canadian Workmen's Compensation Board's 
Kehabilitation Centre at Malton, Ontario, have sent a report of the development and present 
state of industriai rehabilitation in the province, Ontario covets an area about eight times the 
size of England and has a population of four and a half millions, over one million of which is 
concentrated in Toronto (Fig. | 
Workmen mpensation Beginning 1910, by Royal Commission, Sir William Meredith 
investigated types of workmen's Compensation administration in North America, Britain 
and Continental Lurope \s a result of this study the present Actt was framed. It provides 
better recompense to workmen injured at. their 


employment. It extends protection to all accidents 


sustained at work, instead of only to those caused 
by negligence on the part of the employer. It 
prohibits private litigation for damages. It ensures 


prompt and certain payment direct to the injured 


workman or his dependants It places” the 


adjudication of claims in the hands of the 


ONTARIO QUEBEC 


Workmen's Compensation Board, instead of the 
Civil Courts, and in most of the industries to which 
it apphes it makes the employers’ liability mutual 


instead of individual 
Fort “ TH BAY 
Phe Workmen's Compensation Board is e 
34077 L 


made up of a Chairman, Vice-Chairman and 


Commissioner, who are appointed by the Provincial 
Government Their duty is. to interpret and 
administer the Act Broadly speaking the Act 


provides for a compulsory insurance scheme that 


e 
- AMILTON 
1627259, 685 
covers all industries engaged manufacturing U.S RoR 


Certain other employers such as retail businesses 120,048 


or farmers may also join’ this compensation 
scheme by application; only domestic servants are 
excluded The annual rate the employers pay Map of Ontario 

into the Board’s accident fund is based on their 

assessable pay-roll and on their previous year’s accident experience. The accident fund provide 
money for the compensation of the injured workmen, for all medical aid payments, for pensions 
and for the Board's salaries and administrative expenses \n employee of the covered firms 1s 
entitled to compensation up to 75 per cent of his earnings to a maximum of $4,000.00, provided 
that he has been injured at work and that he is off work for five days or more 

Development of vehabilitation sevvice The Act provides “ that the Board may take such measures 
and make such expenditures as are deemed necessary or expedient to rehabilitate injured workmen 
Some physical medicine was made available in 1933, when a single room at the Board's offices was 
used to provide electro-therapy and massage. Within a vear it was necessary to increase this space 
and in 1935 an out-patient clinic was established in the heart of the city of Toronto, providing 
facilities for physical medicine which included physiotherapy and introduced oc upational therapy 
These facilities showed increased usefulness in the treatment of the Injured patient, and with the 
Increasing growth of industry as well as of the services provided, an average of approximately 
200 patients per day was being treated. Dr H. D Storms was then director of this programme 
and under his leadership the use of occupational therapy in the rehabilitation of the injured was 
greatly developed. Certain disadvantages of out-patient treatment became apparent, particularly 
for those patients brought into the city from outlying parts of the province, and in 1947 it was 
decided to start a residential rehabilitation centre and a move to the present premises at Malton 
was made 

The vehahilitation centre The Centre is situated eighteen miles form Toronto on the edge of the 
city airport (Fig. 2 Phis situation is rather too far from the city and it is considered that a rural 
site outside the city limits would be better 


Director of the Division of Physical and Occupational Therapy, University of Toronto 
+ Medical Superintendent, Workmen's Con pensation Board's Rehabilitation Centre 

Workmen’s Compensation Act 
Storms, H. (1950 In The Principles and Practices of Rehabilitation, p 132 Ikdited by HL H 
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There are two treatment units in the Centre r al section at 
hospital see ) as 190 beds and sed to house and treat n only bed 


{ patient 


who need he n cratches and those who 
Ihe latter two group ay connecting the 
of the clinic section necessary in the 
winter, Pwo sunroom there is a screened room 


diathermy treatments (al 


o used for electromyogr and a room tor craft work tort 
Phe clinic section Consi of a treatment block providing physiotherapy, reme 
and occupational therapy, as well as consulting rooms and secretarial offices Its $15 patients are 
housed on the upper floors of the hospital section and in two buildings adjacent 


the man 
treatment block Kecreational facilities 


include cinema and variety shows, bingo and 
billiards, ete \ library also is available 
lhe patient IL he patients are drawn from all the 


card 
tournaments and games such as darts 


industries province th 
Act and most of them are from heavy 


industries. They represent many different nationaliti 
many bemg recent immigrants from luropean countries and an increasing number of them do 


not even understand knglish complicates the problem rehabilitation, as the 


are acces mplished linguists, have to rely 
and there is no“ personal touch — in this me thod of communication 

In the vear 1952 there were 209,974 industrial accidents reported 1 
56,508 resulted mn an 


medical officers, unless thes on interpreters 


n the provinee 


from this group, 3,736 15 cent 


these 
absence of tive days or more from work 
patients were admitted to the Centre 


I 


Phey staved there an average of six weeks each and 80 pet 


cent returned to their former work 
Tveatmes wrangemetd Patient ire transferred to the Centre either 


recommendation of 
their own surgeon or in scme instances at the recommendation of the Board's medical officers 
Phey come from all over the province and consist mainly of longer term: case 


short term 
cases Come ym Loronto and its environs 


The Poard had had to do a great deal 


of education of the protession at 
to accept the principle that rehabilitation begins a 
that transter to a rehabilitation centre should take pl 


torily: or, in the case of surgical operations, as soon as the 


large in getting them 
soon as the patient has been myured, and 
ace as soon as the fracture is uniting satistac 


wound is healed and some objective 
of physical recovery can be worked on-—so mu h better than leaving it to the stage when the 
psychological outlook of the patient has reached one of stubborn pessimism and_ relatively 
intractable apathy! This situation has gradually improved over the vears, but still about one-third 
of the patients admitted to the clinic section arrive more than a month beyond what would have 


becn an obviously reasonable time for transter More time 1s also lost by the fact that, as vet 
adequate facilities for physiotherapy in general hospitals are not too Common 


1 clinic section Phe 
but also those 
hnanage stairs 
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mw and ice of 
i r short wave 
ric. 2 
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| act e movement the ke ote 
Trveatinent prograni In the hospital therapist 
and charge nurse attached to then prescribed : 
and this ittend one on 
two classe nt frome the 
physiotherapist and occupational therapist thus there 
are arm, back, foot and ankle, hip and knee EE the patient es 
is up or not, both mn the ward eo 
taken by the physi every 
ind an electric clo 
By the time th nearly full z 
day programme Phe climie dav 4 treatment 
divided betwee phvstotheray occupy however 
liversiona room) in the occupati t period 
\ patient for hom diversional oceu ved rests his injured part aa 
vinde occupyvail ismuind. This is better tl facilities which the patient 
vould tend o1 sury 
Physiotherapy and remedial gymnastics follow a conventional pattern Active movement i 
the kevnote of both (ki 3 Phe usual arrangement of individual work by physiotherapists and ay 
rou rk and game | $4) by remedial evmnasts is followed, though the latter also look after . 
maiwvidual muscle building exercise verht several methods of these at sect 
Wat Jones, Ro (1948): Jn tation of the War Injured, p. 424. Edited by W. Dohert 
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those described by de Lorme* and by Zinoviett.+ In the physiotherapy department various forms 


of heat are usually given as a preliminary to exercise or as a means of pain relief, but massage 


is seldom prescribed and hardly ever continued for more than two weeks. [t is used mainly to 


loosen recent sears, or to help get oedema rapidly under control. Electrical stimulation of denervated 


muscles is given as a routine. Occ upational therapy takes the most space and 1s also somewhat 


unconventional. In addition to the usual craft tec hniques such as weaving, basketry, metal work 


and carpentry, the occupational therapists are responsible for certain remedial games, such as 


shuffleboard, darts, bowling and badminton, and also for an industrial sec tion, which is designed 


4 


Kemedial gymnastics: group exercises in late 


Occupational therapy: vocational preparation 


to meet the special needs of the group of patients that are being rehabilitated at this Centre, and 
to provide for their vocational preparation and work assessment Thus patients may be seen 
building walls, shovelling, sawing, logging (Fig. 5), or track laving 

Resettlement [fa patient is fit to return to his own job the ideal of rehabilitation has been achieved 
if not, a final problem arises. [t is complicated in this province by the absence of legislation such 
as the Disabled Persons (employment) Act (1944) in Great Britain; by the ditticulty of obtaining 


* pe Lori 1946): Progressive Resistance Exercises. Archives of Physical Medicine, 27, 607 
+t AWN. (1951 Heavy Resistance Exercises — The Oxtord Technique Brit 
Physical Medicine, N.S. 14, 129 
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lighter work when so many relatively or completely isolated Communities depend only on heavy 
labour; and lastly, by the fact that so many of the patients lack either the intelligence or educational! 
background to do other than heavy manual labour, or to Justify vocational training 

The Board has a department that deals specially with these problems and its representative 
is attached to the Centre. He sees all patients on admission, and when the medical officer's notes 
inform him that there is a likelihood of sufficient permanent disability to require a change of job 
he investigates other possibilities, either with the patient's employer or within. the patient's 
community These are noted and discussed between the medical officer in charge of the case and 
himself when the patient's treatment is nearing completion. In many instances a successful 
placement can be made; in a few, vocational training may be recommended and paid for by the 
Board. However, the function of this department is somewhat limited by the fact that the Act 
does not make the Board responsible for resettling a disabled patient, but only for helping in the 
process; the tinal responsibility being the patient’s. So far the Board has not established any 
sheltered workshop facilities 

When a patient's detinitive treatment has been completed, if there is no disability, his 
compensation payments cease. If temporary disability exists which leads to loss of earnings 
either through reduced etficiency or change of job, this loss is cushioned somewhat by a temporary 
disability rating. This is reviewed at intervals, either until full recovery, or until a state of permanent 
disability has been reached. In cases of permanent disability a permanent pension is assigned 
Phe amount of pension is based on a rating schedule, though the degree of disability in relation 
to the patient's own employment is also taken into account The following figures are examples 
of this rating schedule: below-knee amputation 40 per cent; above-knee amputation 60 per cent 
above-elbow amputation 60 per cent; below-elbow amputation 40 per cent \ permanent pension 
is effective tor hfe. Lump sum payments are made only on those disabilities in which the pension 
comes to $10.00 a month or less. On all other pensions payment is made monthly for life 

The authors wish to thank the chairman and members of the Workmen's Compensation 
Board of Ontario for permission to publish this report 


NEW ZEALAND 
NEW ZEALAND ORTHOPAEDIC ASSOCIATION 
1952 MEETING 
\ meeting of the New Zealand Orthopaedic Association was held in Dunedin on November 19 
20 and 21, 1952. Mr Leshe Will, of Christchurch, was elected president in succession to Mr Alexandet 
Gilles, and Mr Kex Blunden, of Christchurch, was appointed Secretary 
Immediate internal fixation of the compound fracture Me (Christchureh 
had tried to overcome the disadvantages of the usual conservative method of management of 
compound fractures, without exposing the patient to the greater risks of infection, by performing 
immediate internal fixation of the fragments and at the same time obtaining wound healing by 
first intention Provided the case was carefully selected, metallic bodies could) be placed in 
compound tractures without prejudice to wound healing 
If infection was going to supervene it would do so in any case, in which event it would be an 


advantage to have the fracture already under control. experimental work on the intramedullary 


nailing of the grossly contaminated Compound fractures had shown that these united more rapidly 


than control fractures that had lacked the immobilisation of internal fixation. Detinite criteria had 
to be satisfied: there must be no absolute skin loss and primary skin closure must be possible without 
tension, there must be no gross contamination evident, and above all the open operation must be 
performed in that golden period of the first six hours, 7.e., when many would repair tendons and 
even nerves, but not bones. With these criteria satisfied, it seemed most desirable to perform 
internal fixation when the patient had unstable or multiple fractures Fourteen cases had been 
treated in this way so far. In all, the wounds had healed well by first intention, and union had 
occurred or was in the process of occurring 

Review of poliomyelitis epidemic, Auckland (1947-1949) Dy A. Ro Brown (Auckland) said 
that during the epidemic 388 cases were admitted to Auckland Hospital. In the infectious period 
they were under the combined care of the infectious diseases physician and the neurologist The 
physical treatment was supervised by the specialist in physical medicine. After the isolation period 
was over, the physical medicine department was responsible for further treatment, and the 
orthopaedic surgeons were consulted regularly and took over when surgical intervention became 
necessary 


vot. 35 B, 


3, aucust 1953 


PROCEEDINGS AND ASSOK 


TATIONS 


hie 
het 


routine treatment hot packs in the early stages suppleme 


tretching 


nted, o1 


baths and accompanied by when necessary cases of iwhtness 


paintu 


education in uffering trom lower motor neurone paralysis was carried out ling to 


tomary methods, and incly under-water exercises and muscle training in Guthrie-—Smith 


pen Painful muscle 
hie 

admitted 

Lightie 


15 per 


1On tiv occurred in most cases. Splintage was seldom uss 


up \ugust 
months \verage 


wee k 


following 4 a statist ummary he epidemiu to 19352 


Dned. tiftee: period 2-6 ave, ten vears 


recorded, 85 per cent. Tightness cleared up 


} 


Scohosis on discharge 


average time), five paralysis 
cent Pinal major paralysi 


OR 


S-S per cent inal minor paralysis Scoliosis 


mbserved during treatment per cent major, 15 per cent Il spines 


vrafted): minor 


I} 


Wa 


high 


welled idiopat hie 


‘th the 


ted 


roentave 


treatment of pollomyeli 


e and 


mnation 
nificant 


Caughey 
neurologists 
physical 
the picture wa 


past 


thie 


hie 
ot the 


board 


pring 
rotation 
tent 
restriction 
the early 
muscle 
Passive 


had 


medic 


What 


that 


oul 


or 


cent No 


tent 


non 


SCOHOSI 


The management of acute anterior poliomyelitis 


objective 


ism 


ast 


beheved thi 


paediatrician 


rather 


mmobility 


tightre 


movements 


ted 


prevented 
vay act (quate 
{ 
of 
moist k 
sand ena 


were 


begun in the 


residual disability 


ial scoliosis in cases 


pohhomyelitis is 


t1 prefacing huis 

contracture and 
thie pathoge 


treatment int 


and 


by kenny 


vi patheti 
igainst a foot board 
by sandbags 
plintage w 


Moist 


r splint 


he 


tey 
tt 


bling passive 


acute stave 


wl 


remark 


empha 


handl 


nsively emploved 


and active 


Physiotherapists worked as a team with the 


OS per cent 


} 
ha 


a possib 


Di | 
wit 


ress 


mu 


1 


to ereht 


1 


Mattre 


four inche 


it 
at wa 


ft the di 


patients 


surgery necessary 


d no sign of paralysis was 


le cause of a proportion 
/ 
ha reminder of 
asthe 
the 


tivh 


C 


difference 
MMportance 


and 


1 


as directed large 
should be une 


nh conpyunction with a 


lace of the orthopae Lie 


een months a 


with boards be 
beyond the 
blocks 


hout 


end 


Stood 


which 
the 4 


value 


ll eftect 


later hot baths we 


to be 


ments Carried 


sorder as soon thre 


and after the 


ettled packers 


packs 


cent 


were 


removed passive movements of all joints were carried out short of pain. When sever had 
J } 


ettled down, active movement and stretching of tightened muscles might be commenced 


pain 
Training 


rat Phe 


n Was Important in order to maintain a correct pattern of walking and other movem 


ent 
thods advocated were essentially those ce veloped by Kenny These 
New Zealand 
Dunedin) presented a preliminary report o1 
the site of previous operative damage 


\n attempt 


methods were now in use in 


most centres in the United States and 
Dy Barhara 1 
Vy specimens taken trom skeletal muscle at 


damage 


no some centres 


Muscle biopsy Cul 
biop 
stance the imitial operation 
that olit bye 


that 


ate was made to ascertain th 
the fo mu expected following routine 


t} 


Here 


operative procedure 


| 


preliminary serte was found were indications of muscle 


Phe commone 
fibres 


image a 
fibrosis 


and patchy round cell intilt 


entimetres trom the initial operative incision st le 


of the 


Was 


muscle fibre accompanied by degeneration 


lesions were attributed te we arterial ood associated with 


yperation seen 


nyl 


the 


collateral b 


lood 


supply in tl 


se aTCaS 


as inadequate 


Nuclear herniations of the intervertebral 


of four distinct of intervertebral di 


ulted the tl 


to impinge upon longits 


anterior 


caudally to Cause a p “1 erosion the 


were often mistaken 
vertebral erosion of t] 
4 tf 


he « pips hal 


Di 


ston 


1 


with 


disc B Dunedin 


sc reference to the 


These 


kyphosis of 


hy hra hos herniatio 


koracic Or upper lumbar 


lead to collap { vertebr. 


and 


thie 


nucleus 


anterior 


berculou 


: at 
festation 
tivhtne miusc le and m ul climica 
might | Of Zim asm, they wet 
carly stave to their reliet 
epidemics of poliomvelitis wed the care of 
and general physicians who Wok specialist mn 
than the orthopaedic surgeon. The 
In the field of corrective surgery a vcar (ter the acute illnes 
Wa 
MMB early treatment, tactfu Ing was of great importance Patient 
hould be nursed as recommencde Pe tween it and the 
t should be res the mattres 
Ce wal val out trom. the 
of the severe 
rea ving pain: at 
at 
Uso at 
extent of 
: the 
far as four 
previon 
/ clisease In older persons they might 
yniation through t tuteriov part of t The pulposus night protrude forward 
which deflected the nuclear materia 
border of the centrum. These lesion 
rointlammatory or disease caused the characteristi 
P| first lumbar vertebral body in some types of dvschondroplasia $) Nag / 
pif levi) Phe cartilage plate was thin at the junction of the centrum 
; with | i rine and nuclear material not Infrequent burrowed into th ertebra here 
A 


OUNCILS AND ASSO( 


LATION 


and, as a result of mechanical factors and the firm attachment of the anterior longitudina 
ligament, a crescentic fragment of bone separated from the upper anterior margin of the centrum 
Phis appeared in the radiograph as a tnangular fragment of bone, the so-called persistent 
epiphysis 4) Posterior ni w herniatioy Phese were well recognised clinically It was almost 
always possible by plain radiography and movement studies to indicate the level of the protrusion 
By mvelography these lesions could be divided into four groups projections, intermittent 
prolapses, extrusions and scarred discs 

Anomalous calcaneo-navicular articulation Dawson (Palmerston North) briecily 
discussed the causes of spasmodic flat feet and demonstrated three cases of anomalous calcaneo 
navicular articulation, One of these patients presented with the typical symptoms of spasmodi 
at feet and was treated by excision of the anomalous bony bridge with a satisfactory tmmechiate 
result Phe other two patients were asymptomatic, one being the father of the first patient and 


the other being discovered in the routine radios 


aphs atter a foot injury; both appeared to ha 
a normally functioning jomt between the caleaneum and navicular 


Congenital metatarsus varus = 1/7) Woid/iain Parke (Gisborne) presented a series of seventy-five 


cases of Congenital metatarsus iru Hle classified cases with this deformity into two vrouy 
mobile and tixed Attention was drawn to the late age at which these cases were presenting 
treatment, as compared with countries elsewhere The treatment was discussed and halt-bowot 


splints were shown, which were used to maintain Correction 


Arthrography in congenital subluxation aud dislocation of the hip itz 


described the technique of arthrography and illustrated its use in diagnosis, prognosis and treatme 
In approaching the problem of the management of a congenitally dislocated hip one should determine 
early whether one was dealing with primary subluxation or a primary dislocation of the hay { 
established dislocation was present, it was necessary to determine what the pathological anator 


vas In the particular case, and whether it was reasonable to expect that conservative reduction b 


gentle manipulation or trame traction and abduction would be possible If conditions appeared 
favourable, conservative methods were employed. Tf conditions appeared unfavourable racdual 
reduction by trame traction wa till employed initially, in preterence to forced manipulation 
open operation because it sometimes succeeded even in the presence ot adverse anatomy, and, ¢ 
Wit did not do so, the stretching of the soft parts would facilitate whatever further forn 
treatment was decided o1 If the dislocation remained unreduced, 1 WIst to proceed vith o} 
operation. If the above approach was correct the only way to implement it scientifically was to 
employ arthrography freely 

Review of acute osteomyelitis James Nirker reviewed two years’ cases of acute 
osteomyelitis admitted to Middlemore Elospital Phe vears chosen were 1950 and 1951 


umber of cases of acute primary haematogenous osteomyelitis admitted in the year 1950 wa 
twenty-two, and in 195] thirty-five (the number recorded in 1947 was thirty case so that the 
incidence was unchanged Phe average time in hospital was three and a half weeks in 1947, three 


and a half weeks in 1950, and five and a half weeks in 1951 the increased period in [9ST being due 


to the routine prolonged Course of penicillin he dosage emploved in the 1947 series was 15,000 
units three-hourly, a dosage the 46 per cent of the patients who were pticaemic took 
eleven to twenty-one the temperature to settle The time taken for the temperature te 
settle in 1950) 1951 in cases of Comparable severity, and the average dose given wa 
OOO units six-hou 1950) 19ST] seri there were four acutely delirious children atter 
two to three days ol vhereas in 1947 a large number o1 case vere acutely il for a weel 
or more. It was believed that the larger dosage, and the use of a purer pemieilin preparation, were 
responsible tor the different clinical course seen 

Ten cases of the 1950-1951 ser inderwent surgical intervention (incisi of subperiostea 


sustamed a pathological fracture after discharge, and one has a degeneration of the hip jount 
Recurrent dislocation of patella 


PROCEEDINGS AND KEPORTS OF 
abscesse plus bone driiting because of fanure to show satisfactory response to Conservative 
treatment after three day In all except one primary skin closure was successtul, In the other ca eS 
healing followed delayed primary closure So far no patient operated upon has returned wit ‘ 
re rent Hare or with chronic intection 
Three patient vho failed to settle on three day onservative treatment did) not under Le 
Surgery Phen radi tii } \ I iltipole rea of rarelaction mn the boc onne | ec 
and radiographic teature recurrent dislocation of the patella. He had found that the poster 
irface Of the pate la, mstead Pha two nearly equal irfact divided by a Va 
hivided: the medial irtace is much shortened, and more nearly vertical The | ‘ ‘ a 
onsiderably thicker, and narrower trot ide to side. In traumatic cases there may be a separates é 
ossicle the medial sicte Phe fascia and yomnt capsule were abnormal ix on tl echia ‘ 
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Phe patella ligament was longer than usual, allowing the patella to ride high on the femoral 
condyles; it was often attached to the tibia lateral to the line of the femur. The lateral femoral 
condyle was flatter, and there might be a mild genu valgum. Clinically, subluxation was commoner 
than dislocation. There was abnormal mobility of patellae, but before mobility is judged to be 
abnormal the central ridge must pass over the lateral condyle. The patella was higher than normal 
Subluxation occurred at approximately 45 degrees, and was corrected by extension or further flexion 
The patellar tendon had an unusually lateral insertion Kadiographically the features were: high 
patella; unequal facets, the medial smaller and more vertical; thickened squat patellae; and often 
a detached ossicle on the medial side. Axial projections should always be made 


DENMARK 
DANISH ORTHOPAEDIC ASSOCIATION 
1953 MEETINGS 


\ meeting of the Danish Orthopaedic Association was held in Copenhagen on February 28 
and March 1, 1953. The main topic was the treatment of poliomyelitis 
Orthopaedic treatment of poliomyelitis /homasen (Arhus) gave a survey of the principles 
in the orthopaedic treatment of pohlomyelitis, and his collaborators reviewed the results obtained 
at the Orthopaedic Hospital in Arhus 
Management of paralytic feet //jalmay Larsen (Arbus) reviewed 253 cases of paralytic feet 
ninety-eight having been treated by tendon transference with or without additional soft tissue 
operations. sixty-three by lengthening of the calcaneus tendon, and 100 by arthrodesis. Concerning 
cases of tendon transferences —almost all done in childhood no effect was seen in activation of 
the triceps surae, in the other groups good or improved results were seen in almost half the cases 
It was mentioned that in only seventeen cases was the transference done within two years after 
the infection, and in forty cases not until tive years after or even later. In the discussion on this 
paper it was stressed that a tendon transference should be performed early, direct fixation into 
bone should be done and post-operative bracing maintained for years. Forty-seven panarthrodeses 
twenty-nine ordinary triple arthrodeses and sixteen Lambrinudi arthrodeses had been performed 
with very few bad results 
Tendon transfer for quadriceps paralysis —//) Christensen (Arhus) reviewed forty cases ot 
tendon transference for weak quadriceps and found a satisfactory result in half the cases. He also 
reviewed thirty-nine cases of operation to restore opposition of the thumb. Some degree of function 
was obtained in twenty-nine cases and it was classified as satisfactory in sixteen cases 
Retraining of weak muscles \. Bukh (Viborg Arbus) had studied the regeneration under 
training of muscle power in tive ditferent muscle groups. The muscle strength was tested by the 
accepted classification from 0 to 3. Out of 318 O-muscles 70 per cent were still O after two vears, 
only 13 per cent became 3 or more. Among seventy-one I-muscles 64 per cent, and among seventy 
one 2 
Other papers HW) Permin (Copenhagen) gave an account of the prognosis tor scoliosis based on 
a study of 357 cases recorded by the Disablement Insurance Board. Seventy-six per cent of 195 


muscles 74 per cent, gained strength of 3 or more 


patients were recorded as having died trom heart or pulmonary complications at an average age 
of 48-5 vears. Those who died from other reasons averaged 55-6 years of age. Le. Thyge AMadsei 
Copenhagen) reported an investigation of birth fractures and emphasised the importance of 
perfect reduction and retention in all cases except fractures of the clavicle 

Clinical cases and films — From the Orthopaedic Hospital in Copenhagen cases of poliomyelitis 
and films were demonstrated to illustrate results of various treatment by Si. Aver, NW. Janses 


Bo Sury and WK. Bang Rasmusses 


Phe spring meeting was held in Copenhagen on April 25 and 26, 1953 

Compression in fracture treatment and arthrodesis (Copenhagen) gave a 
preliminary report of treatment by compression methods in seventeen cases of fractures 
pseudarthrosis and joint fusions 

Overgrowth of leg complicating neurobfiroma =/) Low (iWwolding) described a case of a 
neurofibroma localised to the trochanter pelvic region with overgrowth of the leg The tumour 
had been excised 

Sarcoma of the extremities ©) \ yeadaid Copenhagen) reported fourteen cases of sarcoma of 
the extremities operated upon at the Orthopaedic Hospital, Copenhagen. It was felt that operation 
was justified in such cases as some patients could survive for years thereafter The operation 


should be radical, for some patients had had to undergo several operations 
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Spondylolysis.§ ?. Liithen (Alborg) gave an account of seven cases of spondylolvsis, in three ot 
which there was also spondylolisthesis, seen among twenty-five patients who had previously 
sustained fractures of the spine. He believed in the possibility of a traumatic origin of the defect 
in the neural arch 

Arthroplasty of the knee Si. Avery (Copenhagen) gave a preliminary report on fourteen cases 
of knee arthroplasty with acrylic prostheses. It was too early to evaluate results but the procedure 
was considered promising 


ORTHOPAEDIC APPOINTMENTS 


Dr ke. Thomasen has been appointed surgeon-in-chief to the Orthopaedic Hospital in Arhus 
In succession to Dr P. G. K. Bentzon who has retired owing to ill health. Dr Arne Bertelsen has 


been appointed to Department I, the Orthopaedic Hospital, Copenhagen, in place of the late 


Dr Aage Berntsen 

Iwo new appointments have been made as chief of the physiotherapeutic departments in 
Copenhagen Sollerod and Arhus/Hald, Dy Jens Bang and Dr Niels Bukh being appointed An 
orthopaedic clinic has been opened in Odense —the “ capital’ of Funen— under the leadership 
ot Dr dage Randlov-Madsei 


DEVELOPMENT OF ORTHOPAEDIC CENTRES 


Owing to the need of hospital beds during the recent large epidemic of poliomyelitis a country 
branch of the Orthopaedic Hospital in Copenhagen has been established by the purchase of the 
large seaside hotel in Hornbak, the leader of the physiotherapeutic work there being Ole Remurg 
\ cerebral palsy clinic has been opened at the Orthopaedic Hospital in Copenhagen, the children 
being examined by a team of doctors who include Dy Sv. Brandt (neuropaediatrician), Dr Jen 
Bang (physical medicine), Dry J. Mortens (orthopaedic surgeon), Dr Westergaard-Nielsen (neuro 
surgeon), Dr Anna Frandsen (ophthalmologist), and Dy A fynfred (psychiatrist \ cerebral 
palsy clinic in connection with the physiotherapeutic department of the hospital is already 
established and includes a kindergarten. Additionally a children’s home and a residential school 
for cerebral palsied children has been opened in Sollerod outside Copenhagen. Last year Professor 
Femple Fay, of Philadelphia, Pennsylvania, and this vear Professor K.P. Schwartz; of Rochester 
New York, spent some months at the Orthopaedic Hospitals and have given valuable instruction 
concerning the screening and treatment of cerebral palsied children 
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ANATOMY OF THE AUTONOMIC NERVOUS SYSTEM By G. A. G. MitcHecr, O.B.I 


Pb, MB, ChM., Dise., Professor of Anatomy and Director of the Anatomical Laboratories i1 


the University of Manchester Foreword by Sir James LEAkMONTH, Ch 
Li, FARES. (Ed Kegius Professor of Clinical Surgery and Professor of Surgery in. the 
University of Edinburg! 10% 7§ in Pp. xvi +486, with 131 thgures, many in colour 


Livingstone Ltd 


and anatomists who have apprec lated) Professor Mitchell's researches the 


anatomy of the autonomic system as they have appeared in anatomical and surgical journa 


during the past eighteen years will appreciate still more the collected work in one volume 
! 


beautifully illustrated and accompanied by a very full bibhography of the subject The book 4 


an exhaustive study by a master who has not only laboured hard and long at what must ofter 


have been tedious and exacting dissection, but who has also achieved a literary triumph by 


blending his own work with the researches of numerous other workers into a book which is at once 


scientifically sound, and pleasant to read. He has clearly intended it to be used as a book of reference 


rather than as a work which will be read from cover to cover, and this has necessitated a certai 


amount of repetition m order to make every subsection self-contained. We have not been able 


to discover any omissions, and answers can be found to most of the numerous anatomical problen 


which students and also surgeons engaged in this particular tield have had ditficulty in understand 


We are not sure whether Professor Mitchell's views on autonomic atterents can be included in thi 


venerally laudatory criticism, for it seems to us clearer to regard fibres originatiny from) dorsa 


spinal root gangha or their homologues as distinet from autonomic. tibre even though thev may 


be bound up together in the same nerve bunch. It is interesting that his argument for regard 


Visceral afferents as autonomic atterents is the only section of the work in which his stvle enera 


most pleasing becomes ehement omewhat reminiscent of the resticulations to distra 


from the we 


Phe illustrations, both photographs and drawings, are beautifully clear and do the publisher 
great credit. Incidentally they convey a sense of satisfaction that the methods of miero-di 
which have been so harshly criticised by anatomists who ought to have known better. ha " 


so thoroughly vindicated 


Phere are large portions of the work, particularly those dealing with the cerebral connecti 
of the ai system, which are not at present the direct concern of the surgeon, though 
behove know something of the higher centres which control the more peripheral ports 
of the autonomic system upon which he may be operating Phe detailed account of these « t 
connections must be of the reatest po sible value to neurophyy vist and to them a 
to chnicians the work can be warmly recommended | 


FUNDAMENTALS 


LINICAL ORTHOPEDICS By Peter A. CASAGRANDE, M.D ) 


Harold M. Frost, Jun, M.P), Orthopedic Department of Buttalo General Hospital and th 
University of Buttalo Medical School, Buftalo, New York. Forewords by Joseph S. Ba Mp 
and Frank N. Potts, M.D. 1184 in. Pp. ix vith 390 tigures. Index. 195%. New \ 


Grune & Stratton. Price $18 50 


In its capacity of an orthopaedic Baedeker this book certainly covers a huge territory but the 


Inevitably hort reference to each ubject irre spective oltits relative portance ravise each village 


mall portion of the book can tairly be said to Concern itse 


to the size of a capital city 


with fundamentals, and such items are neither clearly specitied nor treated as fully as they deserve 


Among the forty-six pages devoted to many unusual congenital attections, congenital dislocatio 


of the hip is dealt with in four pages containing seven illustrations: the treatment advocated tor 


the condition is almost purely conservative, the use of the arthrogram is not mentioned. and the 


re limit. Spina 


decision to perform an open reduction of the hip rests apparently on an arbitrary a 


bifida is rather summarily dismissed as a subject entirely within the province of the neurosurgeor 


t Pott 


[he general discussion of skeletal tuberculosis contains views which are une xeeptionable, bi 


araplegia receives scant attention and there is no allusion to the more mechanistic explanati 
} 


of the condition and the consequent need for surgical intervention Phe chapters on atteetion 


bone, tumours and allied disorders are much happier and form a quick and easy source of referen 


In aiding the diagnosis of less routine clinical problems. Neurology is ad 


1953. Edinburgh and London: E. & Price 55s 
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section on cerebral palsy is good and gives a balanced précis of modern views on the subject and 
recognises that its management far exceeds the scope of orthopaedic surgery 

The diagrams ilustrating the second half of the book, which is concerned with trauma, are 
naive but self-explanatory [he treatment of fractures is made easy by furnishing statutory 
prescriptions, many of which are not in accordance with teaching in this country; few orthopaedsu 
surgeons here would agree that the ideal internal suture for fracture of the radius and ulna is 
intramedullary wiring It is odd that in a chapter on immobilisation there is no mention of the 
Phomas splint; but the chapter on prosthetics, braces and shoe corrections is very useful. [t is 
regrettable that the guillotine amputation is still advocated as an emergency measure, although 
wartime experience of pulling down recalcitrant skin to furnish indifferent flaps proved such a 
nightmare that the operation was shown to be as time wasting and lowering in the patient s health 
and morale as it is anachronistic 

It is unlikely that this book will have much appeal for the established orthopaed1 surgeon, 
and for the tyro it otters a wealth of material in the torm of a treacherous morass through which the 


narrow path of satety is but faintly indicated John M. P. CLARK 


FOURTH AND FIFTH REPORTS OF THE MINISTRY OF PENSIONS STANDING 
ADVISORY COMMITTEE ON ARTIFICIAL LIMBS. Pp. 17, with 3 figures. Paper cover 
1951. London: Her Majesty's Stationery Office. Price 4d 


During the years immediately after the war, the Ministry of Pensions, with an enhehtenment 
not always seen in Government departments, not only empanelled a Standing Advisory Committee 
on Artifical Limbs, but provided research facilities at Roehampton so that there should be no 
marking time in the design and manufacture of artificial limbs 

Phis Committee has done continuous and valuable work, details of which can be tound in 
its five reports so far published Phe Kesearch Department has proved so valuable that it has, 
in the interim, been completely rehoused and re-equipped, and has a considerable staft fully 
occupied in the improvements im design, materials, production, fitting and usage of artificial 
limbs 

Of particular interest is the emphasis on suction sockets for above-knee stumps These 
sockets were almost abandoned in this country about thirty years ago, but the cause for this 
failure has now been overcome by improvements in the valve to control the air pressures. Each 
valve is tested, manometrically calibrated, set and stamped with the individual's own setting 
so that postal replacements are possible Fhe only two limb-fitting centres so far equipped to 
supply suction sockets are at Koehampton and Leeds 

Much work has been done on corset-fitting for women, various designs of mechanical hands 
still an obstinate problem— varieties of apphances tor artificial arms, and toilet appliances mounted 
on rubber sleeves to enable the handless to bath unaided. It 1s not possible even to list the subjects 
under review, but it is encouraging to hear that every suggestion for improvement, whatever the 
source, receives thorough consideration, and, 1f promising, design, manufacture and testing in 


prototype 
Phe advent of the National Health Service laid on the Ministry of Pensions the responsibility 


of supplying all artificial limbs, more than doubling its obligations, and the wider placing of 


contracts raised grave problems of standardisation. It 1s good to read that a special committee 
has been appointed to collaborate with the British Standards Institution in this matter and we 
hope for an early report 

Iwo defects are unfortunate: there 1s no reference to the problems in fitting children; and 
the development of laminated plastics in lower limb sockets receives low priority. This might well 
overcome the difficulty that wooden suction sockets tend to split, though some success here has 
been achieved with built-up wooden ones; plastics other than polyvinyl chloride are suitable, as 
Seales has shown 

\ final note of commendation and anticipation concerns the punch-card coding that the 
Committee has instituted. Over 16,000 cases are fully recorded, and the analysis of this material 
will throw very much hght on the problems, both surgical and technical, that are constantly 
confronting all who are engaged in this work. We look forward to an early authoritative publication, 
based on these significant statistics, to guide our hands in the treatment of those requiring 


amputation in the future St Clair STRANGI 
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ROENTGEN DIAGNOSTICS. By H. R. Scutnz, W. E. Barenscn, E. Friepi and FE. UEHLINGE}! 
Jased on the Fifth German Edition Revised and Enlarged. English translation arranged by James 
r. Case, M.D., D.M.R.] Volume I, Skeleton (Part I 11. Sin. Pp. xi-+868, with 1,183 figures 
472 with colour, 1951. London: William Heinemann Medical Books Limited. Price £12 


Volume | of Roentgen Diagnostics is divided into two parts The amount of material in 
Part I is 1mmense It consists of S68 pages Gt approximately 300 words a page Phere are 1,183 


illustrations and the price is necessarily high (£12). One-fifth of the volume is devoted to basi 


radiological principles and normal skeletal structures The major part covers fractures 


inflammatory diseases and congenital anomalies. There are also « hapters on atrophy, hypertrophy 


dystrophy and circulatory changes The intention is obviously to provide a book of reference 


tor radiologists and orthopaedic surgeons. In many parts for example in the chapters on 


congenital detormities— the mass of detail is greater than the average clinician requires for routine 


work This is not a fault; it is an indication of the great care and thoroughness with which the 


volume has been prepared. The English student wall find that he must read slowly. Many words 


such as infectiosity, anatomicopathologic and brachybasohypophalangia are unfamiliar and the 


stvle is taken from the original German. It is refreshing and very instructive to note a classific ation 


and approach to disease processes which is new to the reader. The eighteen pages on osteomyelitis 


form a classic description of the radiological manifestations of the disease and are as good as any 


previously written. The inclusion of osteoid osteoma and Paget's disease among the inflammatory 


disorders of bone may be correct but will not have universal approval [here are a few mino: 


faults in the illustrations. Figures 218 and 571 are upside down and Figure 574 shows a radius 


and ulna not a tibia and fibula. The quality of the reproductions is superb: every print illustrates 


the essential feature with great clarity. These volumes probably form the most ambitious post-war 


publications in radiology \ tremendous amount of work has been done in their preparation 


and they provide the radiologist with an immense store of accumulated knowledge on radiological 


signs. Campbell GoLpina 


SO] 


RADIOGRAPHY By Arne FRANTZELL. 94» 7 in. Pp. 103, with 37 figures 
951. Stockholm: Acta Radiologica, Supplementum 835. Price not stated 


Phis monograph is devoted to one of the many methods used for the production of radiographs 


fsoft tissues. It is a continuation of the method of Laurell, whose work was published twenty 


vears earlier Ihe technical aspects are analysed and the clinical applications of the method are 


shown in selected cases. The reticulated pattern of subcutaneous tissues and the vascular network 


is demonstrated in considerable detail One application of the method is for the study of muscular 


patterns in the various dystrophies. In many patients this can be shown on plain radiographs by 


the presence of interstitial fat in excessive amounts: the effect. is intensified by contrast 


injections. —F. Campbell 


MYOPATHIA DISTALIS TARDA HEREDITARIA. By L. WELANDE! 94x7 in. Pp. 124 


with $1 figures, 9 tables and case histories 195] Stockholm: Acta Medica Scandinavica 


Supplementum 265. Price Sw. kr. 10 


Myopathy 


of distal distribution was reported by Gowers in 1902, and also by Spiller in 1907 


since then cases with this diagnosis have been recorded, from time to time. by some worket 
whilst others, such as Wilson (1940) and Critchley (1949) have doubted the truth of this diagnostic 


label which, they thought, might have been wrongly applied to atypical ¢ xamples of dystrophia 


myotonica. In this latter disease myopathy of atrophic or pse udohypertrophic type may oceur 


as an ingredient. Welander, in this monograph, has resolved any doubts about the existence of 


distal myopathy by much careful work He has shown, not only that myopathy of distal 


distribution exists, but also that, in Sweden, it is by no means rare 


Between 1939 and 1948 Welander collected seventyv-eight primary cases, tor each of which a 


pedigree was drawn up. Field investigations from these pedigrees revealed 171 secondary cases 


every patient being personally examined. A further 150 secondary cases were identified but in 
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MATOLD IN CHILDERI 
951. 94 Gin. Pp. 938, with 


ward. Price Dan. kr. 10.00 


Phe primary objectiy 
lise. mn the form 
ehildres Por this purpose the records 
clink between 19200 1948 hay n analyvs author comes 
that the clinical syndrome des ry Still merely resents the severest cases of rheumatoid 
arthriti vlich occurs in children ina comparatively wide variety of types ranging from a mild 
attection of single large joints to polyarticular forms accompamed with high fever and glandular 
enlargement, often sugges a septic condition of grave prognos Althoug! Ss not seem 
ible to confer the distinetion of a separate clinical syndrome on the type of juvenile rheumatoid 
deseribed specifically by Stull, the author does beheve that rheumatoid arthritis in children 
various forms shows differences from the adult type sufficiently detinite to merit its separate 
consideration After the ave of about ten vears, however, the disease tends to assume the adult 
ind more predominantly polyarticular form. Pathologically the manifestations do not 
vary notably between the juvenile and adult types 
Phe author has also investigated the extra-articular manifestations of rheumatoid arthritis 
in children, and has described a band-shaped keratitis which is remarkable mn bemg found in the 
of children without evident impairment of vision Phis associated lesion of the juvenile 
has not, he believes, been described in adult rheumatoid arthritis. He also noted in juventle 
arthritis the surprisingly high incidence of a chronic serous iridocyclitis of insidious onset After 


the ave of ten vears this condition alters, the inflammatory changes becoming more ac and so 


more like the iritis sometimes seen in patients with the adult tvpe of rheumatoid disease 
No tresh clue to the etiology has been found. The antistreptolysin titre was ratsed 

cent of cases; the agglutination reaction for haemolytic streptococe: proved to b 

patients under ten years of age, and positive in only 8 per cent of patients between te 

vears who had been followed up It would thus seem unlikely that streptococcal 

intimately associated with © Still's disease Phere appeared to be more evidence in favour of 


the presence of a hereditary predisposition Phe difficulties of ditterential diagnosis are adequately 


dealt with, and the mode of onset and sex imeidence are exhaustively considered The authors 


1 


views on prognosis are mteresting ause this has, in the past, been considered bad, on accoun 


of the lack of conclusive evidence to the contrary. After observation for twelve vears, 10 per cent 


of the present series had become completely disabled, and 18 per cent had died tor various reasons 


BOOK REVIEWS 
these no examination was mace Yutopsy as performed on three patients dying from other 
causes and in none of them was there tound any disease of the central nervous svstem, the nerve 
: roots, their gangha nor of the peripheral nerve Muscle biopsies from twenty-six patients showed 
histological changes characteristic of muscular dystrophy electromyography was performed o1 
eventy-one patient ith results which Welander considered typical of myopathic degeneration 
the 249 case personaly examined Welander wa able te rtain co luston 
me Other type Ol myopathy, this distal form is heredo-tami ial, a || inheritance being 
usual In six families the disease was traced through four generations. Hibs were more often 
attected than temale Onset was typically between torty and sixty The upper limbs were th 
first to suffer, one side often being involved before the other Pheaintrinsic Him! cles and the 
ong extensors of the digits were early aftected After an interval of several years wasting and 
: veakne appeared in the intrinsic foot muscles and in the dorsitlexors of the to ind ankle 
Phe tendon jerk vere ISUALI\ pared 1 thie atet tave vhen the ankle yerk ould disappe il 
As in other types of myopathy sensory changes and tibrillation were absent 
Welander points out that ditterentiation of distal myopathy from peroneal muscular atrophy 
motor neurone disease and dystrophia myotonica, should not be difficult His patient work ha 
facilitated differential diagnos PH: S 
(Rive iv W im) London: William Hememann Medical Books Ltd 
\\ Kk MIvopath il i Form Med i} Journa ii, SY 
Myopathy of t Distal Type and its Relation to the Neural Fort { Nurse i 
Ee, footh Type). Journal of Nervous and Mental Disease, 34, 14 
lon: kdward Arnold & ¢ 
KH By Borge An M1). Thesis, University 
Mo 
THE JOURNAL OF BONE AND INT SURGERY 
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of which only half can be considered to be directly and undoubtedly associated with the rheumatoid 
disease. Thirty-nine per cent of the series had however recovered, whilst 82 per cent could conduct 
normal activities in spite of diminished joint function 

lhe tinal section is devoted to a study of cardiac involvement in juvenile rheumatoid arthritis 
Phe author finds evidence, both ante- and post-mortem, that chronic rheumatic cardiac disease 
may result his was the unquestionable cause of death in one case, and probable cause in two 
others Signs of cardiac disease were found in 7 per cent of the 109 patients subjected to 
follow-up W.S. C. COPEMAN 


ARCHIVIO “ PUTTI DI CHIRURGIA DEGLI ORGANT DE MOVIMENTO. Edited under the 
direction of Professor Director Clinica Ortopedica dell Universita, Istituto 
Ortopedico Poscano, Florence. Volume 2 103 


7h in. Pp. 410, with bibliography. 1952. Florence 
Istituto Ortopedico Toscano Price in Italy | 5.000 Price tor foreigners h1LO.00 
} 


The second volume of Putti’s Archives is as good as the first: no mean achievement for any 
journal. Naturally contributors from Florence outnumber those from other centres, but most otf 
Italy is very well represented and there are three papers from Austria and one from Uruguay 
The first paper describes the new Orthopaedic Clinic at Pisa, and the vitality of Italian orthopaedics 
is very well illustrated throughout the whole volume There are rather more pages on trauma 
than on all other subjects, but the tield covered includes bone physiology, physiotherapy and a 
good deal of © cold” orthopaedics. The reviewer was particularly interested in a critical study 
by Piccinini on the treatment of recurrent dislocation of the patella, and in a remarkable account 
by Calandriello of an arterio-venous aneurysm caused by a poke in the face from an umbrella rib 
The abstracts section is very impressive indeed, and the production and illustrations are a credit 
to the publishers ID. LIL. GrieFITHS 
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The clearest field of operation 
is provided by 
The 
“SHROPSHIRE” 


ORTHOPADIC HORSE 


This is designed to give 
the greatest accessibility 


to the surgeon for the re 


duction of fractures, their 


control by x-rays, and for 


their ;mmobilisation 
A great varicty of pro- 


cedures can be carried 


out w th ‘ar greater ease 


than is permitted by any 


cther apparatus for a like 


purpose 


A FULLY ILLUSTRATED 
BOOKLET AVAILABLE 
ON REQUEST 


TOTALLY ENCLOSED 
TRACTION MECHANISM 


This gives § 4 ins. of adjustment. Fully adjustable 
by means of a ball and socket joint the footpiece PLASTIC PELVIC REST 
can be firmly locked in the position desired. The AND PERINEAL POST 
whole footpiece can be removed, leaving a support 
to which can be attached calipers or stirrups. 


Adapted for radiography of the hip joint, this 
has provision for a cassette beneath. It is supplied 


as an extra fitting 


Manufactured by 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


PARK ROYAL ROAD, N.W. 10. West End Showrooms, 95 WIMPOLE STREET, W. 1 
Telephone: ELGar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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adjustable 


Me Laugh lin 


the Vi Tal Interctiochantertc 
Aifiliance 


A NEW IDEA IN TREATING TROCHANTERIC FRACTURES. 


EASIER INSERTION 


Incorporates the advantages of 
nail-plate combination. Permits 
wider selection of nail lengths. 


ADJUSTABLE 

Angular relation of the femoral neck and 
head to the femoral shaft is readily fixed in 
most desirable position. 13 three-degree 
steps are sasviled between 113 degrees 
and 158 degrees. 


POSITIVE LOCK 
An improved feature over prior designs of 
this appliance. The nail is gripped securely 
by the plate teeth and the set screw. The 
locking collar engages in keyed slots. The 
set screw shaft is squeezed by the locking 
collar. These features prevent loosening of 
the screw or collapse of the angle. 
This improved and strengthened Vitallium 
appliance has been devised for intertro- 
and subtrochanteric fractures and 
for high femoral osteotomies. reference 
Regular Vitallium hip nails are used with An Adjustable Internal Fix- 
the McLaughlin appliance. The many sur- ation Element for the Hip— 
geons who prefer a nail-plate combination McLaughlin, H. L., Amer. 
can now standardize on Vitallium appli- ae Jour. Surg. LNNIII-2, 
ances for all hip fractures—enjoy the ines- Feb. 1947. 
timable advantage of using the single 
metal, the cobalt-chromium alloy of which 
Vitallium appliances are made, which is 
inert, completely compatible with bone 
and tissue and causes no bone necrosis. 
Vitallium appliances are made by the 
Austenal-devised Microcast @ Process, and 
can be readily identified by their character- 
istic “satin” finish. 


some other ¢ ttallium appliances— 
Hip Nails * Bone Plates and Screws ¢ Spinal 
Fusion Plates e Fracture Nails ¢ Bile Duct 


Tubes ¢ Blood Vessel Tubes ¢ Skull Plates: VITALLIUM STRONG - NEUTRAL - PASSIVE IN VIVO 
arprri ances Completely tolerated by bone and tissue 


Send for descriptive leaflet No. V8224, giving full 
details of the McLaughlin applience. 


London Splint Company Limited 
69 Weymouth Street, London, W.! 


Welbeck 03/8 
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Conn /mproved 
Pneumatic Tourniquet 


Manufactured by Zimmer Orthopaedic Limited 


Inflation hose is of high 
quality latex rubber. 


Sensitive pressure gouge has greater accuracy, 
durability. and pressures indicated 
on the dial are carefully calculated so as 
fo produce hemostasis in practically all 
patients—even those with hyper- 
tension and obesity 


Dopp Kit—Unit packs 


compactly into handy 


carrying Case. 


Convenient purep 
is “bicycle” type— 
durable, nickel 
plated and easily 
operated. 


Inflation bag is 
vulcanized in a 


series of cures— 
certainly one of the 
mechanical rubber items 
most difficult to produce 


Aeroplane type safety buckle permits 
Quick, secure fastening and quick re- 
lease of circular belt over the infla- 
tion bag 


London Splint Company Limited 
69 Weymouth Street, London, W.! 


Welbeck 0318 
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A SPENCER Support 
for the Paraplesic Patient 


This paraplegic patient, aged 25, developed symptoms in 1943 of stiffness in the neck and 
vain in the right hip. Condition was diagnosed as a tumour inside the spinal card (glio 

Blastoma multiform). The site of the tumour: C.4. 5. and 6. 


Kirst laminectomy was performed 1943; a second operation was performed in March 1946. 
\-ray therapy was given in April 1946, September 1946, and December 1946. 


A Spencer Dorso-lumbar Support with rigid bracing at back and front was applied in October 
1946. which enabled the patient to use his special walker for exercise, Abdominal muscles are 
paralysed and aspecial Spencer Abdominal Spring Pad incorporated in his Support has been 
helpful in assisting respiration and relieving symptoms of constipation and indigestion, 
Prognosis is poor but the patient is comfortable so long as he wears the support and does 
not attempt to be too active. Because he is unable to sit ereet, without high support to his 
back and uplift for his diaphragm and chest. Spencer Designers created the Support (as shown) 
to come up well over the chest to enable the patient to sit up with more comfort. Elastic 
gores at top sides assist in respiration, Special hip pads protect the prominent hip bones. 


For further information write to: 


SPENCER (BANBURY) LTD. 


Consulting Manufacturers of Surgical and Orthopaedic Supports 
SPENCER HOUSE BANBURY OXFORDSHIRE 


Telephone 22605 


Branch Ofhees and Fitting Centres 


LONDON. 2 South Audley Street, 1 Pelephone GROsvenor 4292 
MANCHESTER: 38a King Street, 2 Telephone: BLAckfriars 9075 
LIVERPOOL : 79 Church Street, | Telephone $ Royal 402] 
LEEDs: Victoria Buildings, Park Cross Street, | (Opposite Town Hall Steps) Telephone: Leeds 330821 
BRISTOL : t4a Queens Road. 8 Telephone: Bristol 24801 
GLASGOW : 86 St Vincent Street, €.2 Felephone : Central 3232 
EDINBURGH : 30a George Street, 2 Telephone : Caledonian 6162 


Prained Spencer Retailer-Fitters resident throughout the Kingdom. name and address of nearest Fitter supplied on request 
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Elastoplast Porous Adhesive 


Bandages are now prescribable 
on Form E.C.10 


The adhesive mass otf 
Elastoplast is now 
rendered porous by a 
special process 

The bandage with the 
Porous Adhesive has 

all the advantages 
associated with 
adhesion, 
compression and support 
while permitting free 
evaporation of sweat 


The price is unchanged 


When prescribing Elastoplast, 
add ** Porous Adhesive ~ 


to your seript 


Full details from 
Medical Division, 


lr. J. Smith & Nephew Ltd., Hull 


Outside the 
British Commonwealth 
Elastoplast is known 


as Tensoplast 


Kk 


A DEE S BAN DAG BS 


CATGUT 


HOSPITAL 
FROM ALL LEADING SURGICAL EQUIPMENT HOUSES 


LONDON 
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An Improved 
Fracture Table 


of Modern Design 


Model 
D 2608 


Special features include :- 


Improved Foot Pieces mounted on Body and Head Support 

Ball and Socket Joints. mechanically adjusted, backwards 
and forwards, by hand wheel. 

Table Top raised and lowered by 

hand wheel operating a concealed Horizontal Extension Bars, now 

screw. made of heavy square tubes, pro- 
vide easier and safer adjustment. 

No cross bars to impede surgeon 


and his assistants. 
“Modern Operation Tables” —a 
catalogue showing this and other 
models gladly sent on request. 


Head Office: THE OLD MEDICAL SCHOOL PARK ST. LEEDS " 
WELBECK STREET LONDON 
Also ot: CAPE TOWN and JOHANNESBURG — 


Menufacturers of Surgical Furniture and Sterilizing Equipment 
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To help Viratuium APPLIANCES 


, 


AusTENAL SurGICAL INSTRUMENTS 
STRONG—WELL BALANCED—EASY TO USE 


They are stainless, have a satin-like, glare-proof finish. 


cA) 546" Hex. Socket Wrench, Can- Screw Driver—°%ks” Screws. ay Right-Angled Awl. To en- 
nulated, for lag screws, bolts Strong, well-balanced with large holes in spinous process 


and nuts with ‘i hex. heads. tempered blade tip. to receive Wilsonspinal fusion bolts. 


B) ¥_" Hex. Socket Wrench. For Screw Driver—Skull and Hex. Geared Socket Wrench 
Regular McLaughlin set screws finger plate screws. (Driver — ‘vs’. For Wilson-type bolts 
and other ¥%”" hex. nuts. for %" screws also available). and Barr-type nuts. 

Phillips Screw Driver—No. 2 Socket Holding Wrench 


Hex. Socket Wrench. De- G) Hex. 
signed for Modified McLaughlin Bit. Designed for use with %%4” — °46". For Wilson and Barr- 


Elastic stop nuts andother 76° hex.nuts. Phillips Recessed-Head Screws. type nuts. 


© Open-End Holding Wrench. Per- Screw Starter — Assists re- Driver-Extractor. For stand- 
mits holding Modified McLaugh- moval of screws from plate ardand modified McLaughlin 


lin hip nails against rotation. rack and for starting them. Smith-Petersen hip nails. 


® (Not illustrated) Screw Driver for Large Venable screws. 
ORDER THROUGH YOUR SURGICAL DEALER 


AUSTENA 
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THESE IMPROVED DESIGN FEATURES OF NEW 
VITALLIUM’ SCREWS MAKE THEM THE FINEST IN SURGERY 


SHERMAN TYPE 


SCREWS TOUGH... 
Head detail—the new STRONG 
Sherman screw head 
is characterized by TESTED 


the deep driver slot 
with a slightly round- 
ed head. The tapered 
portion is accurately 
designed to fit snugly 
and firmly into the 
counter-sink of the 
Vitalliium bone plates. 


Improved Vitallium Surgi- 
cal screws meet every 
requirement for ideal 
surgical service—made that 
way in every design feature, 
by advanced metallurgical 
knowledge and production 
experience, by extensive 
testing and inspection pro- 
cedures. 


DESIGN ... Strong heads, 
deep driver slots. Sharp, 
deep uniform, well-spaced 
threads. Self-tapping flutes 
with truncated points. 


Neck detail—Note the 
improved design and 


MANUFACTURE.. Micro- 
cast to close dimensions, 
with uniform strength, 
toughness and_ resiliency. 
Hand finished and threads 
chased (trimmed) for accu- 
racy and smoothness. 


increased strength in 
this important area. 
The last screw thread 
tapers out gradually 
to the head for great- 
er strength. 


TESTING-INSPECTION 
... Eleven testing and in- 
spection procedures, 
including Rockwell hard- 
ness and resiliency tests. 
X-ray inspected to elimi- 
nate screws with internal 
flaws. Torsion tested to 
assure strength. 


Thread detail— Note 
the sharp, smooth 
wide spaced threads 
for ease of screw in- 
sertion and strong 
bone-holding power. 


ORDER THROUGH YOUR 
SURGICAL DEALER 


VITALLIUM STRONG NEUTRAL PASSIVE IN viVO 
Types of Vitallium Surgical Screws available: Completely 


Sherman-type, coarse threaded; Phillips recessed- 
head type; Wood types; Large Venable types; Trans- 
fixion screws; Finger plate and skull plate screws. 
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SBTAINABLE FROM ALL THE LEADING SURGICAL SUPPLY HOUSES. 
Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. 
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it won’t cut 


This new Desoutter electric power Tool was developed specially to make the removal of 
surgical plastersa fastand safe operation—safe for both patient and operator. Thecircular saw 
does not rotate, it oscillates through an are only a few degrees wide at about 18,000 strokes 
per minute. This ultra rapid short stroke movement will not cut when it is in contact with 
mobile skin or soft material. But when up against hard materials like plaster it is an 


extremely efficient cutter. Please write for the leaflet which explains the method of use. 


CRCI 
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ACRYLIC 
PROSTHESES 


for certain special cases. 


3-cm. shaft 


2-cm. shaft 
All made in 


12 standard sizes 


1.0.5 
41, 43, 45 & 47 mm. dian 


with stems 
1-cm shaft 


6, 7 or 8 cm. long. 


Any size to order. 


Full Ball 


Standard Judet 


NON-PLASTICISED, BOILABLE, ACRYLIC FEMORAL HEADS, 
WITH OR WITHOUT X-RAY INDICATORS 


DOWN BROS. and MAYER & PHELPS LTD. 


Surgical Instrument Makers 


Head Office: 92-94 BOROUGH HIGH STREET, LONDON, S.E.1_ Te/.: HOP. 4141 
Showrooms: 32-34 NEW CAVENDISH STREET, LONDON, W.1_ Te/.: WEL. 3764 


and at 70 Grenville Street, TORONTO 


Manufacturers of Bone Surgery Instruments for over 70 years 
= — 
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itenables the patient 
to be turned easily and 
with ttle effort from 
the supire to the prone 


4 
M 
it 
i position; or vice versa 
\ 


HIS IS AN IDEAL APPARATUS 

for nursing which overcomes the many 
difficult problems presented in cases suffering 
from burns and paralysis; in the post- 
operative treatment of spinal and_ pelvic 
fracture and spinal fusion, and in = any 
instance where it is necessary to maintain the 
patient immobile with an absolute minimum 
of handling. 


A strongly constructed steel framework 
with its special canvas beds gives firm support 
together with comfort for the patient, whilst 
facilities for bed-pan service, urination, and 
drainage are provided. 


The sliding platform below can be used 
as a table top for feeding or reading by the 
patient when lying prone. 


An illustrated informative folder is available 


on request from the manufacturer 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


PARK ROYAL ROAD, N.W.10. West End Showrooms, 95 WIMPOLE STREET, W.1 
LONDON 


Telephone: ELGar 4011 (Ten lines) 


EDINBURGH: 10-13 TEVIOT PLACE 


SHEFFIELD: 6-12 HOLLY STREET 
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Bloodless 
revolution 


The introduction of “ Dextraven”’ has 

made available for the first time a dextran 

soluuion with controlled optimal molecular 
content which has been referred to as 
““narrow fraction dextran.” It produces rapid 
elevation and prolonged maintenance of blood 
volume and normally ensures that over 50%, of the 
dextran administered remains in the circulation after 
24 hours—a longer period than has been possible 
with any previous blood volume restorer. 


> 


*“Dextraven”’ is the preparation of choice for the 


restoration of blood volume. The British Encyclo- 
paedia of Medical Practice (Medical Progress, 1952 


states: * There is litthe doubt that the narrow 


fraction dextran will revolutionise supportive 
therapy and may be regarded as one of the 
major advances of the year.”"—TRULY A 


BLOODLESS REVOLUTION. 


y 


Developed by research ar 


Benger Laboratories 


BENGER LABORATORIES LIMITED - HOLMES CHAPEL - CHESHIRE - ENGLAND 
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No. 15-3500 Pneumatic Tourniquet 


New quick action clamp. Easy to apply. For 
shoulder, arm or leg Orlon fabric. Nickel plated 
metal parts. May be hooked to operating table. 


No. 460 McReynolds 
Driver-Extractor with Adapters 
Drives or extracts cloverleaf, Lottes 
or Hansen-Street pins, also Smith 
Petersen or Jewett type nails. Elim 
inates use of hammer or mallet. 


tainless steel 


No. 546 Orthopedic Hammer. Large 


No. 547 Orthopedic Hammer, Small 
Aluminum construction, Non- 
sparking Nylon driving faces. 


Flattened urled 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


In Canada Available through selected sur 
or through our Agents, Fi 


pl 


Look for the trademark © 


Qe 
> 
f 
| 
4 
a 
Py: a 
| 
y 4 4 
4 
4 
il supply dealers 
Burpe, Ltd 
XNI = 


CONCENTRIC CUPS FOR ARTHROPLASTY 
OF THE HIP 


AS DESIGNED BY J. CRAWFORD ADAMS, M.D., F.R.C.S. 


and described in the 
Journal of Bone and Joint Surgery, May 1953 


Precision made in Acrylic, machined from the solid, 
not moulded £2 16 6 each 


or made in high grade Stainless Steel £4 10 0 each 


Obtainable from 


ARTHUR VIZARD LTD. 


55 GREAT GEORGE STREET 
LEEDS, | 


Telephone 29624 Established 1897 
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ACRYLIC PROSTHESES 
AND ANCILLARY INSTRUMENTS 


JUDET FEMORAL HEADS IMPROVED FEMORAL HEADS 


with or without X-ray Markers 
EXTENDED FEMORAL HEADS LIGHT-BULB FEMORAL HEADS 
HUMERAL HEADS RADIAL HEADS 
SCAPHOIDS METACARPAL HEADS 
INTRAMEDULLARY HIP HEADS CONCENTRIC CUPS 
FORMALIN VAPOUR STERILISING CABINETS 


SPECIAL IMPLANTS AND PROSTHESES 
AND ALL APPLICATIONS OF ACRYLICS TO SURGERY 


FOR LEAFLETS AND INFORMATION APPLY TO 


LUSTERLITE PRODUCTS LIMITED 


96 DEVON ROAD, LEEDS, 2, ENGLAND 


TELEPHONE: LEEDS 25256 
TELEGRAMS AND CABLES: “LUSTERLITE, LEEDS, 2” 
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intensifying screen ~ 


A NEW FLUORESCENT MATERIAL. 
IMPROVED GONTRAST AT HIGHER KILO- 


LOSS OF DETAIL. 
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INCREASED SPEED WITHOUT 


VOLTAGES. GREATER MARGIN OF SAFETY FOR THE PATIENT. 


In the 
Patent 540252), 


have 


HV Intensifying Screen (British 
the ILFORD Research 
Laboratories devised a _ screen 
which is considerably faster than the 
ILFORD Standard Intensifying Screen, for 
many years recognised as providing the 
greatest possible speed consistent with a 
high order of definition. By the use of 
a new fluorescent material—barium lead 
sulphate—the increased speed of the HV 
Screen has been obtained without any 
sacrifice in the radiographic rendering of 


detail. 
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ILFORD LIMITED 


The 
to the kilovoltage used, being greatest 
between 80 kVp. 120 kVp. Over 


this range, a pair of HV Screens is at least 


speed advantage varies according 


and 


50", faster than a pair of Standard Screens 
and, in addition, the results are superior 
in contrast and clarity since the new 
screens are largely unaffected by scattered 


radiation. 


While HV Screens are thus of outstanding 
value for high-voltage medical work, they 
can also be employed with advantage for 
a considerable range of work at lower 
kilovoltages. By their use, dosage can 
more easily be kept within safe limits 
when extensive investigations are necessary, 
shorter exposures can be given when 
involuntary movement is troublesome, and 
heavy subjects can be examined with 


greater success, 


ILFORD - LONDON 


SQ QQ. MN WAS 
GE 
SS 
< 
: “ a x 10 
N Tet PEEL + 
XNIV 


Maintaining the tradition 
of the world’s 


pre-eminent artificial limbs 


This world-famed range of light metal artificial limbs, which for so 
long carried the name of the originators and are now produced 
exclusively by Vokes Ernst Scientific Surgical Appliances Ltd., can 
be offered for immediate delivery subject, of course, to the 
necessary but minimum time lag in measuring and production to 
individual specification; full facilities are available for prompt 
and efficient service and repair. Literature for display in the 


consulting room* will gladly be supplied on request. 


* Showing models designed for Above-knee, Below-knee, 


Through-hip, Syme’s amputation, and for growing children. 


LEFT One the umique V.E.S.S.A 
features, the wh lied knee 


conty 


mei nanism 


ears of constant service 


Note the high duty compound ball-bearing knee 


return spring which is out 


the 
mhining both joint and spring 
» one single unit, 


cushion joint 


VOKES ERNST SCIENTIFIC SURGICAL APPLIANCES LTD. 


(A Subsidiary Company of Vokes Ltd. 
Head Office: Henley Park, Guildford Tel.: Guildford 62861 
Factory: Alton, Hants 


Particulars of nearest fitting centre or 
agent will gladly be supplied on request 
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For Successful Restitution 


Perfection of Articulation Effective Utilization of Aceta- 
assured because full-size head is bulum Assured through use of 
accurately positioned by co-axial unique acetabular gauge and of 
alignment within the acetabulum. our co-axial socket reamers. 


Z/\ Restore Length to minimize 
limp by use of standardized 
ee neck sections of suitable 


thicknesses. 


~ Weight-Bearing 
Capacity of faced 
neck and strong medial 
cortical column assured 
because of broad, flat 
-y under-surface of head. 


©O Full Utilization of 


Select Desired Material 
Hollow Stainless Steel 
or 


Special Nylon 
Sturdy Support 


by Calcar is as- 
sured by routine use 
of throat section 
to establish and 
maintain this de- 
pendable support. 


Perfect Fit Assured 
because full-depth and 
full-width heads are’ 
available in all dia- 
meters from 38 through 
56 millimeters. 


a-b-c Support is Triple-Safe Seat 
because the stress is carried by the - 
three regions of the femur which Fits Any Size Patient because 
normally support the weight: the unique tube cutter cuts the stain- 
calcar, the medial cortical column, less steel shaft to precise length 
and the strong lateral cortex. right in surgery. 
Perfection of Placement Neck Absorption Automatically 
assured by use of the simple Corrected by smooth, round rotata- 
and accurate guide-pin technic. ble pedicle ... affording the strong 


near-vertical support so necessary 
for lasting results. 


USE\THE TOWER FEMORAL PROSTHESIS 


| THE TOWER COMPANY 
Now Available in | Department B-P. O. Box 318; 
Hollow Stainless Steel | Seattle 14, Washington 
| Please send me, without cost or obligation, 
T h W 3 R Cc M PA N nc. the latest technics on the hip prosthesis. 
P.O. Box 3181 Fifth and Stevens | 
Seattle 14, Washington Geneva, Illinois | 
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ORIGINATED BY REMPLOY 


THE TRIPOD 
WALKING STICK W 


gives the patient confidence 


This appliance has proved very successful 


in the re-education of geriatric cases 


after leg injuries or operations. 


The firm three-point contact with the 


ground gives remarkable confidence 


to the patient. 


The Stick has also given excellent 


results in the rapid training of children 


requiring assistance, due to physical 


disability, towards walking, or 


re-education in walking. 


Various hospitals carry a stock of 


these Sticks and loan them to patients for 


home use, thus freeing beds more quickly. 


For many elderly persons living at home, 


the Stick is equally helpful. 
Made in a light alloy with felt 


padded handle covered in soft leather. 


In two sizes: 

Adult’s: Height 32” to 37’ 
(by adjustment). Weight 24 Ib. 
Child’s: Height 22” to 26” 

(by adjustment). Weight 1} Ib. 


Full details available from 


REMPLOY LIMITED (Orthopedic Group) 
18 Ulster Place, London, N.W.1. 


Factories at 
Glasgow (Hillington), Bristol (Radnor Rd.), Croydon, Merthyr Tydfil, Bolton, Chesterfield, Gateshead 
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THE CAMP-VARCO 
PELVIC TRACTION BELT 
Pelvu 


XTENSIVE research into the design of Surgical 
Supports has been made by the S. H. CAMP 
Organization over the past thirty years. Their latest 
development is the CAMP-VARCO Traction Belt for 
use in the treatment of low-back injuries. It has been 
applied with good results in cases of herniation of the 
nucleus pulposum in the lumbar intervertebral spaces. 
It is also used for the relief of minor fractures of the 
lumbar and sacral vertebral appendages and of the 
pelvis, and in spondylolisthesis. 

This pelvic traction system is designed to avoid the 
complications of thrombophlebitis, swollen ankles and 
knees, and the risk of dermatitis which can result from 
ordinary skin traction. 

The apparatus is easy to apply, the fitting being 
similar to that of any other sacro-iliac or back support. 
It is constructed on the principle of a body belt to 
which are attached two adjustable traction straps; 
these are attached to a spreader board from which is 
suspended the appropriate weight. 

The traction operates through the sacro-iliac region 
and along the spine and avoids the hip, knee, and ankle 


Traction in Low Back Injurtes 


joints; one of the advantages of the pelvic traction I/lustrated information on request from : 
system is that the patient has full movement of the S.H. CAMP & COMPANY LTD 
The method is extremely simple and can if required 19 Hanover Square, London, W.1 
be used at home under medical direction. It is well 
tolerated by the patient and makes for greater comfort 


and easier nursing attention 


FWS 813 


A perfect Appliance for its purpose: 


SALTS’ SACRO-ILIAC BELT 


Designed by an eminent orthopaedic specialist, this 
Belt is available in styles for ladies and gentlemen. 
Its perfect efliciency is accompanied with complete 
comfort, Rapidly restoring the normal relationship 
of the sacral and iliac bones, it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the fact 
that it enables the patient to make early resumption 
of normal activities. Further details and Measure 


Order forms available to medical people on request. 
Appointments in London 


1 STANLEY HOUSI 


4 LT & St LTD. 


-G-7 CHERRY STREET, BIRMINGHAM, 2 
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J]. CRAWFORD ADAMS 


* Adams Femoral 

Reamer designed Neck Shaper 
to fil and Reamer 
163 

Zimmer Brace 


Adams modified 
Vizard Reamer. 


164A Universal 
164B Small 


Large 
5088S Small 


Stainless Steel 


tNo. 701A Crawford Adams 
Concentric Femoral Head 
Universal Size 

SMo Stainless Steel 


No. 702A Crawford Adams 
No. 303 Concentric Femoral Head Acryl * Registered 
Martin Hip Gouge Universal Size Design 


Special Size for Diminutive Women 
701B SMo Stainless Steel. 702B Acrylic. Unplasticised, Non-Laminated 


All Enquiries to :— Patent pending 


\ 


ZIMMER 


ORTHOPAEDIC LIMITED 
BRIDGEND G 6 GLAM 
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Out of Your Ground 


There are so many occasions when 


one realises how difficult it is to be ~* 


problems which arise in these A488 : 
‘\ 


well-informed on all the financial ii 


complicated days. That is why our 
organisation includes a number of 
departments w hich are each expert 
in one or other of these matters 
departments which deal with Foreign 
Exc hange, which understand the 
complexities of Wills and Trusts, which 
will not get lost in the labyrinths of 
Income Tax and so on. Customers 
may, in consequence, bring to us 

any matter of this kind, in the 
confident expectation that 

they will receive efficient 


attention and sound advice. 


WESTMINSTER BANK LIMITED 


J. K. HANGER & CO. LTD. 


Specialists in the manufacture and fitting of 


ARTIFICIAL LEGS 


and Appliances for Congenital Deformities, ete. 


The services of the HANGER Organisation are at the disposal of 
orthopaedic surgeons and the limbless in all parts of the world. 
Write to Roehampton for a copy of our new publication “IN STEP 
AGAIN ”, free to members of the medical profession and to amputees. 
Contractors to the Ministry of Pensions for the supply of limbs to the 
War-disabled and for civilian limbless under the National Health 
Service. 

Branches at all Ministry of Pensions Limb Fitting Centres in the 
United Kingdom and representation overseas in most capital cities. 


QUEEN MARY’S (Roehampton) HOSPITAL, ROEHAMPTON, LONDON, S.W.15 
Telephone: PUTney 4422 (5 lines) 
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UNIVERSAL SPHERICAL FEMORAL CUP 
for 
CONCENTRIC ARTHROPLASTY 
as made for 


J. Crawrorp Apams. M.D. 


WILLEN BROS LT WILLEN BROS 


STAINLESS STEEL (INERT) ACRYLIC RESIN 


INSTRUMENTS SPECIALLY DESIGNED 


for use with the cups 


ACK PABLLUM REAMER AND BRACE 
FEMORAL HEAD SHAPER AND REAMER 


( Registered Design) 


CRAWFORD ADAMS ACETABULUM GAUGE 


A set of six gauges marked in millimetres and numbered to correspond with the 
standard range of JupbreT Femoran Heaps. 
The gauges are shaped to fit the acetabulum accurately and the correet: diameter of 


the prosthesis to be used is easily determined. 


ipply for full information to 


WILLEN BROS. LTD. 


Surgeons’ Instrument Makers 


Mo NEW CAVENDISH STREET, LONDON, W. 1, ENGLAND 


Telephone: WkELbeck 14446 
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LOOK CONSPICUOUS 


WITH 
fp HUMPTY DUMPTY SAT ON A WALL 
: HUMPTY DUMPTY HAD A GREAT FALL, 
CURATOR HEEL *¥ ALL THE KING'S HORSES AND ALL THE KING'S MEN 
COULDNT PUT HUMPTY DUMPTY TOGETHER AGAIN 
Where the remedial benefits are equal BECAUSE—IN THAT DAY THEY DID NOT HAVE 


doctors will prefer Clarks inconspicuous 
Curator Heel to the cumbrous T-irons and MRUSH 
surgical boots. 

EDULLARY PIN 


To the child, obviously, the difference is 


profound 

The Curator Heel was designed for use as 

a corrective aid in certain conditions of 

valgus foot, other foot ailments and leg 

weaknesses. Full details are available to 

the medical profession, to children’s clinics 

*K and hospitals, on application to Clarks. 

The Curator Heel can be fitted easily to certain Clarks 
Shoes in sizes Childs 7 to 5}. 


C.&J.CLARK LTD. (Shoemaker nce 1825), STREET, SOMERSET 
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NEW QUALITY 


ETHICON CATGUT 


ee & 


This New Quality Catgut in Sterile 
Pack Jars or Boxes AT NO EXTRA COST 


GUARANTEED 
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The Journal of Bone and Joint Surgery is the official publication of orthopaedic 
surgeons of the Commonwealth of British Nations and the United States of America, 
and in this respect it represents the science and practice of orthopaedic surgery in the 
English-speaking world ; but important orthopaedic contributions are also reported from 
every country in the world, and original articles will be welcomed from any contributor, 
wherever he may live. Facilities for translation will be made available. 

We are also anxious to report the Proceedings of Colleges, Universities, Societies and 
Associations in every part of the world in so far as they contribute to the advance of 
orthopaedic surgery. A measure of international co-operation in publication has already 
been achieved and this will be fostered and, we hope, increased. 

Manuscripts offered for publication in the British volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 82 Portland Place, London. The Editorial 
Secretary of the Board is at the service of authors, and will assist in any way she can. 
Manuscripts offered for publication in the American volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 8 The Fenway, Boston 15, Massachusetts. 
Manuscripts from surgeons in the United States should be submitted to the Boston 
Office, and manuscripts from surgeons in the British Commonwealth should be 
submitted to the London Office; only in special circumstances is this agreement between 
the offices altered. 

Manuscript should be typewritten with double spacing and wide margins. The 
author should keep a carbon copy. The Editorial Board reserves the right to make 
literary corrections. Radiographs should be submitted as reduced or contact prints, 
but accompanied whenever possible by the original X-ray films which will be returned 
in due course. The Editor is anxious to emphasise this point. The quality of reproduction 
can often be greatly improved if authors will be good enough to submit X-ray films as 
well as reduced prints. Photographs, drawings, radiographic prints and films, should be 
numbered and clearly marked with the name of the author, Legends should be furnished 
in separate lists and not put on the back of the originals. Each figure should be referred 
to in the text. 

References to medical literature should be recorded in the text with the name of the 
author and the year of publication in brackets. At the end of the article the list of 
references should be arranged alphabetically, each item including name of author, year 
of publication, title of article, Journal, number of volume, and page reference, thus: 
Ga.uiz, W. E. (1948): Recurrent Dislocation of the Shoulder. Journal of Bone and 
Joint Surgery, 30-B, 6 

The names of Journals should be given in full; the ‘‘ World List”’ of abbreviations 
is not used. Every bibliography and list of references will be checked by the Editor, 
but much delay will be avoided if authors would be good enough to pay careful 
attention to accuracy. 


